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Analysis and chronic dietary exposure assessment of neonicotinoids pesticide
residues in vegetables in Hubei Province from 2022 to 2023
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ABSTRACT: Objective To investigate the residual characteristics of neonicotinoids pesticides in vegetables and
the dietary exposure risk of residents in Hubei Province from 2022 to 2023. Methods A total of 887 vegetable

samples were collected from 17 cities in Hubei Province, and neonicotinoid pesticide residues were determined.
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Dietary exposure was assessed according to the vegetable consumption of residents in Hubei Province. Results The
overall detection rate of neonicotinoids in vegetables in Hubei Province was 33.4%, and the exceeding standard rate
was 1.58%. The top 3 neonicotinoids exceeding the standard rate were clothianide (1.01%), acetamidine (0.23%) and
imidacloprid (0.23%). The top 3 vegetable varieties exceeding the standard rate were fresh beans (6.06%), roots and
tubers (4.48%), and melon vegetables (2.00%). The results of dietary exposure assessment showed that the chronic
exposure hazard quotient of different neonicotinoids in Hubei Province was less than 1, the chronic exposure risk was
low. The cumulative exposure of 8 kinds of neonicotinoids accounts for 2.78% of the acceptable daily intake of the
indicator compound imidacloprid, indicating a low cumulative exposure risk. Conclusion The chronic exposure
risk of neonicotinoid pesticides through vegetables for residents in Hubei Province from 2022 to 2023 is relatively
low. However, there are cases of neonicotinoid pesticide residues exceeding the standard in vegetables, and the types
of vegetables with excessive residues are different from those of traditional pesticides. It is suggested that relevant

regulatory authorities further strengthen the supervision of neonicotinoid pesticides in fresh beans, root and tuber

vegetables, and gourd vegetables.
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1 g MR, 0.5 g FrERE M, RZEZIIRY 1 min 7
4200 r/min .0 5 min, WHEFRZE 15 mL BO0E S, A
150 mg JC/KARAREE . 25 mg N-TN 3E 2 %, WHERA] 1 min,
4200 r/min .0 5 min, WH 5 0.5 mL filA 0.5 mL %
BFOK, RS 0.22 pm MELIEEL, T (U3 5%
42 (B35 Eclipse Plus Cyg (150 mmx3.0 mm, 1.8 pm) @i
o FshAE: A A AK I EE=98:2((&FR LY, & 5 mmol FHR%ER
1 0.1%HR), B #H0H B K=98:2({&F L,
FER AN 0.1% 1 BR). Wiik: 0.4 mL/min, #Ei: 35 °C,
YRR 2 L. MBEEE I, B 2500 W
R, B FUEIRE 150 °C; B4 HE 4000 V; X
JREE 400 °C, Wik 12 L/min, & WEMHr MRS AR 25 12 Fifr,
AL FE L o . IE PR R U L SRk M R L RN He ke
Jif .« PR HORE | GUMENRK . DR HUE . ME UM . mE Rk, mE
R M .

TESEW T E BRI T 2018—2020 45 v [ | R
TH PR A A LG R R SR B
1.4 FEMKE

o 25 AR Hi GB 2763—2021 #11 GB 2763.1—2022 i
TTHIE -

% 5 mmol

1.5 BREEFHEE
151 1M R EIRAE

SR FH 18 P 8 8% £ % 7 (chronic exposure hazard quotient,
cHQ)XT k3 rh B e 24 5% B 7 i AU A T 1A o 35 an 24
K (D)~Q2):

Ci xF
Ex ZZQ 1
p BW 1)
cHO=EXP. 2)
ADI

A Exp SAOBTHRARE A 245 118 M %% 5% 1t (estimated  daily
intake), mg/kg bw; C; A i PP 215k B T IME,
mg/kg; Fi 55 i RS 9%, g/d; ADI AR 25 H
Fe VA i (acceptable daily intake, ADI), mg/kg bw, K&
T GB 2763—2021, &AKZ5 ADI UL 1; bw NFRHEA
EE L 60 kg i1)e cHQ<1 I, FMIIZAR 2555 B X Ak
18Pk R R RS T %, A cHQ>1, RUZRZFRE XA
A 2 i XU Aot P Az PR
152 RAREERE

K A XTS5 BE [Kl 7 (relative potency factor, RPF)ilk
AT EBR 2 A 24 5% ¥ () R AR B8 XU 174l . RPF J&—F T
FIPAGVE LA A, (Bt aef 2 e i B
AL LT

RPF 4 5 35 A [5) e 97 AR 8 4 24 3¢ LA L RPF A,
AL RS IR, AR BVAR B 2 ROE 5 1 B
TR . RN R~ A Y, Wil e S5
## (chronic reference dose, cRfD)31 % #7 Ml 58 25 4 25 19
RPFE14_

R1 TEFEEERGN S KNS H

Table 1 Multiple response monitoring parameters of different neonicotinoid pesticides
p— ERET EMER T
HET(m2) FETF(M2) fliE AR/ vV BB F(m/2) FETF(2) Rl fig/V

N K ok 256.1 175.1 17 256.1 209.1 9
W H bk 223.1 126.0 17 223.1 56.2 13
kU 203.1 129.0 6 203.1 157.0 2
TR P A 289.0 126.1 15 289.0 90.0 50
TANE B i 278.0 173.9 10 278.0 153.9 30
PR 323.2 126.0 40 323.2 151.1 25
SAE 262.0 181.0 15 262.0 122.1 30
R HL g 367.2 137.1 25 367.2 306.1 30
WE H iz 250.0 169.1 9 250.0 132.0 9
TE H 253.0 126.0 17 253.0 90.1 45
g o gk 292.0 211.1 5 292.0 181.1 21
975 WE e 271.1 225.1 5 271.1 126.0 29
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Table 2 ADI, cRfD and RPF of different neonicotinoid pesticides

REZH /(mgl?l?glbw) /(méi?bw) RPF
AL 0.060 0.057 1.000
WE H bk 0.070 0.071 0.803
k d 0.200 0.020 2.850

TRUNE Ui 0.050 - 1.000
W o i 0.100 0.010 5.816
LU 0.010 0.004 14.250
WE H I 0.080 0.006 9.500

S WE H 0.530 - 1.000
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Table 3 Neonicotinoid pesticides in different
types of vegetables

P (S AR I (TIVE S i e

B gk 1% % %

&S 362 146 40.33 3 0.83
AR 93 29 31.18 0 0.00
T 131 18 13.74 2 1.53
JRSEA 100 37 37.00 2 2.00
EX S 3 1 33.33 0 0.00
PR A ES 67 16 23.88 3 4.48
s 25 65 28 43.08 0 0.00
fief 5 2% 66 21 31.82 4 6.06
At 887 296 33.37 14 1.58
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Table 4 Pesticide residues of different types of neonicotinoids
in vegetables
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w2y B Kb K B Wirk
K 5] e 1% % 1% AR 2 v bR e e e, LU M S R CRIIE R, A
o e 887 54 6.09 2 0.23 FAR—E
A 87 65 733 2 03 25 BHPRGKEELREITE
TR 476 1 021 0 0.00 Ejﬁff%% ﬁEEﬂm@P&fHZ@”\J‘E"J fﬂiﬁﬂm ’%%%
WA 887 0 0.00 0 0.00 i, 24 ADDIFRAERIAR 251 cHQ 3R 5 45 2R BoR, i
S 287 0 0.00 0 0.00 A4 F B AS [ 38 A B AR 24 1 - 5 R i R AE 1.73%10°~
VRt 387 0 0.00 0 0.00 8.55x107° mg/kg bw Z i, cHQ 7E 4.96x10°~1.73x107 2 ],
e st 387 112 12.63 9 Lol cHQ IR/ IE R, kRS2 me duk, HIm/N T 1,
15 b bk 887 2 0.23 0 0.00 PRI B RARIT A 2 e v R g KU AR /&
188 rh 1% 887 132 14.88 1 0.11 AR RFERAE 3.78x10°~1.87x10* mg/kg bw [,
FEnEde 887 21 237 0 0.00 cHQ 7E 1.08x10*~3.78x 10" Z i), 75 558 AMEM018 1V 2 5%
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Table 5 Assessment of chronic dietary exposure to neonicotinoids in vegetables
— #.?u K /(mg/kg) ADI Exp/(mg/kg bw) cHQ
% e/ ME AL wf ok (mghkgbw) ¥fH Pos ¥fH Pos
it H b 887 0.0018 0.0050  0.0119  2.0700 0.06 5.00E-05  1.09E-04  8.33E-04  1.82E-03
W H bk 887 0.0006 0.0050  0.0161  2.9690 0.07 6.76E-05  148E-04  9.66E-04  2.11E-03
W He il 887 0.0045 0.0050  0.0081  0.4030 0.20 339E-05  7.41E-05  1.70E-04  3.71E-04
HUE BN 476 0.0033 0.0033  0.0043  0.1420 0.05 1.82E-05  3.98E-05  3.64E-04  7.95E-04
WE e 887 0.0036 0.0050  0.0204  2.1500 0.10 8.55E-05  1.87E-04  8.55E-04  1.87E-03
5E HUDR 887 0.0015 0.0050  0.0041  0.0996 0.01 1.73E-05  3.78E-05  1.73E-03  3.78E-03
WE 887 0.0019 0.0050  0.0171  1.5200 0.08 7.16E-05  1.56E-04  8.95E-04  1.96E-03
I Bt 887 0.0015 0.0050  0.0063  0.4970 0.53 2.63E-05  5.74E-05  4.96E-05  1.08E-04
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Fig.1 Contribution rates of different kinds of vegetables to each
pesticide exposure level
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Table 6 Cumulative dietary exposure to neonicotinoids in vegetables

VEESill Exp/(mg/kg bw) RPF Exp san/(mg/kg bw) %ADI sy DI/ %
Nk H Bk 5.00E-05 1 5.00E-05 0.08 2.99
WE L Jp 6.76E-05 0.803 5.43E-05 0.09 3.25
ok i 3.39E-05 2.85 9.67E-05 0.16 5.79
TRNE B eI 1.82E-05 1 1.82E-05 0.03 1.09
e H e 8.55E-05 5.816 4.97E-04 0.83 29.79
WE FHL DR 1.73E-05 14.25 2.46E-04 0.41 14.76
WE H 7.16E-05 9.5 6.81E-04 1.13 40.75
P E e 2.63E-05 1 2.63E-05 0.04 1.57
At 1.67E-03 278 100.00
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