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Analysis of nicotinoid pesticide residues and dietary exposure assessment in
fruits and vegetables sold in Xingtai City from 2022 to 2024
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[Xingtai Center for Disease Prevention and Control (Xingtai Health Supervision Institute), Xingtai 054000, China]

ABSTRACT: Objective To investigate the pollution conditions of neonicotinoid pesticides in fruits and vegetables
sold in Xingtai, and assess the dietary exposure risk of neonicotinoid pesticide residues to local residents. Methods A
total of 210 vegetable and fruit samples were collected from markets in Xingtai from 2021 to 2024. The 12 kinds of
neonicotinoid insecticides were determined by ultra performance liquid chromatography-tandem triple quadrupole

mass spectrometry. The detection and over-limit situations of neonicotinoid pesticides were evaluated in accordance
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with GB 2763—2021 National food safety standard-Maximum residue limits for pesticides in food. Chronic and acute

dietary exposure risk assessments of neonicotinoid pesticides were conducted by the point assessment method. Hazard

evaluation of the detected pesticides was performed by the food safety index. Results Among the 12 kinds of

neonicotinoid insecticides monitored in this study, 8 were detected at varying levels, with detection rates ranging from

0.5% to 34.8% and exceedance rates from 1.0% to 6.7%. Moreover, multiple pesticides were detected in a single

sample. Both the chronic and acute dietary intake risk values of the 12 kinds of neonicotinoid insecticides were below

100%, the food safety index of each individual pesticide was less than 1, and the overall food safety index was also

below 1. Conclusion

Certain neonicotinoid insecticides are detected and found exceeding standard limits in

vegetables and fruits sold in Xingtai City. However, the dietary intake risks identified in this monitoring are all within

acceptable ranges, indicating an overall good safety level.

KEY WORDS: vegetables; fruits; nicotinoid; dietary intake; risk assessment
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MRM chromatograms of standard solution
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Table 1 Mass spectrometry conditions for 12 kinds of neonicotinoid pesticides
&) BB F(m/2) JE B T (M/2) FEVER T (m'2) HESL LR/ V B Rl L eV
TNE B 278.0 173.9 153.9 56 28/28
SRR P A ] 289.0 126.1 90.0 38 20/20
WR H i 367.2 137.1 263.1 34 22/22
TE H 253.0 126.0 90.1 40 24/24
WE H iz 250.0 169.1 132.0 24 14/14
ST L i 271.1 225.1 126.0 30 24/24
ki 203.1 129.0 157.0 22 12/12
IE H bk 223.1 126.0 56.2 34 12/20
i H ok 256.1 175.1 209.1 28 20/16
SHEMR 262.0 181.0 122.1 22 12/12
WE gk 292.0 211.1 181.1 18 10/10
W g 323.2 126.0 151.1 34 42/42
R2 12 METREERANLEMESIE . AREMRFMAREIE
Table 2 Linear equations, reference materials and spiked recoveries of 12 kinds of neonicotinoid pesticides
s et HXAREO) R ek i %
T W5 i
WK B Y=4878.06X-914.222 0.999 0.031~0.051 0.0412 95.9
5 Bk Y=12407.7X-1568.46 0.998 0.029~0.049 0.0490 98.6
WE i Y=1216.52X+168.431 0.999 0.038~0.064 0.0632 109.2
A WE B Y=3042.81X-28.7068 0.999 0.027~0.045 0.0276 86.7
Wk o i Y=3643.13X-114.186 0.994 0.036~0.060 0.0528 95.8
WE H bk Y=10210.1X-86.4738 0.998 0.044~0.072 0.0604 107.0
AL Y=1750.54X+74.5599 0.998 0.042~0.070 0.0670 110.0
SAITE MR Y=2128.78X+378.562 0.999 0.039~0.065 0.0578 100.0
g8 HU R Y=3387.5%+73.3399 0.998 0.037~0.061 0.0564 102.7
A A Y=2646.52X-137.469 0.998 0.017~0.029 0.0278 98.0
FULE S Y=91.2995X-682.191 0.997 0.031~0.053 0.0476 96.6
SR K A ) Y=3285.32X-227.433 0.996 0.038~0.062 0.0584 100.0
312 FRETIREE R AR B R R AR
Table 3 Detection and over-limit situations of 12 kinds of neonicotinoid pesticide residues
ey R G R K R EBREL BARR FEEE Pso Pss Pos Pyo Pgo s oRAA
1y 1oy 1% 1y /%  /(mg/kg) /(mg/kg) /(mgkg) /(mgkg) /(mgkg) /(mg/kg) /(mg/kg)
Wk i 210 7 3.3 0 0.0 0.00591  0.0045  0.0045  0.0045 0.0938  0.1040 0.1240
WE H bk 210 31 14.8 2 1.0 0.02810  0.0045 0.0045 0.1030 0.4520 0.4620 1.9400
WE H iz 210 73 34.8 14 6.7  0.08510  0.0045  0.0133  0.4380 1.2800 1.4700  4.4700
WE H bk 210 4 1.0 0 0.0 0.00620  0.0045  0.0045  0.0045 0.0506  0.1720 0.3680
i H 210 39 18.6 2 1.0 0.08190  0.0045  0.0045 02330  3.1300  3.6600  4.4200
SAE 210 1 0.5 0 0.0  0.00439  0.0045 0.0045 0.0045 0.0045 0.0045 0.2130
ImIERE 210 1 0.5 0 0.0 0.00374  0.0045  0.0045  0.0045 0.0045 0.0045 0.0772
WE H I 210 61 29.1 4 1.9 0.08480 0.0045  0.0145  0.2600 1.8800  3.0800  3.8700
WERE 210 0 0.0 0 0.0 ND ND ND ND ND ND ND
WR He i 210 0 0.0 0 0.0 ND ND ND ND ND ND ND
FEHPENE 210 0 0.0 0 0.0 ND ND ND ND ND ND ND
FMLTRmED 210 0 0.0 0 0.0 ND ND ND ND ND ND ND

H: ND Em R H
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W edRe AN 1.23%; AR 2RS35 HUA e i | ik sk kR
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14.29% . 7.14%; h S 25 5% 3¢ b e o i 1 K Y 3R 56 3
72.22%, UK JgAkEmk 61.11%, WEdBE 50.00%, 0E Bk
33.33%, WEHIMKS.56%; BT A R 6
o, LA ek 3R i, iR E) 66.67%, Ay 5 FhAYAS
HEAE 33.33%~11.11%; H WESSHE FH s 2454
BAE 4.35%~21.74%;

FEKR T, A RBLEAR R F 2R, Bl
B2 A 20 =5 B2 W E DRI ER R ARG MR, K A
33.33%F1 22.22%; ZAEACKRIEEHE, B A A
I BRI E OB AR R R 11.11%; SRR IKR
FEE AR | BRI S, TR A 2 A
15 £ R FINE H PR BAS H, AG HE RAE 6.67%~13.33%; #4i K
FRFHEMMG, PSR 4 A, Hohe duke

ISR R R ARG R Oy 23.53%, ML HUbKAG: HE R 17.65%, ME
WA HH 2 5.88%

FEARMFFE PRI, Bae e e | 1gE He R I e bk
Fp— RGP IR, e RUPRER T AR R SR R
Ak, HAJLEWA R AT KR PR B 2% U
68 R AT 23R A v A i B | VB HUERINEE SRR KR, AR
HRUSE DR HRIE L SR SRR R Rt vk IR R £ 5 S K SR R
KA o X ULHAAE 12 FOHTRIRZE S U p, (i AT S
BRI . MR | ML ORI B, TR 4
24 BFKRPZHRGERER

WAL ARFIT R, 16 145 rERseh, Kl 1 25 f
36 171, 24.8%; Kith 2 FRRZGA 35 1%, 24.1%; Kt 3 Fife
A 21 0, 14.5%; Rt 4 FhLL_LRZGE 7103, 4.8%. i
SIS, Kt 2~4 R 2GR BB AR ILE 62 17, i
42.8%1E 65 3K, #i 1 R 25099 12 14, 18.5%;
2 R 250 50, 7.7%; Rl 3 R 2 13, 3.1%;
Kt 2~4 Rl 2558 B BURERLE 7 0%, (S HE 10.8%. FrlL, 7&
SEBRA R, B AT BT Ik BB SRR R B B R Y
R, il AFAE 2R R R MEOL. TELE 2. E 3.

®4 NEIEFRFOKRDIREIER AL ER

Table 4 Detection situation of neonicotinoid pesticides in different kinds of fruits and vegetables

12 FCH AR AR 25 4G /%

Wkt I 198 H e IE L Bk N S B SME I W R e IHE v g
3k 81 7.41 22.22 48.15 0.00 19.75 0.00 1.23 39.51
HRZEZE 14 0.00 0.00 42.86 0.00 14.29 0.00 0.00 7.14
iR 18 0.00 33.33 72.22 5.56 61.11 0.00 0.00 50.00
i 23 13.04 435 21.74 0.00 17.39 0.00 0.00 21.74
TR 9 0.00 11.11 66.67 2222 33.33 11.11 0.00 2222
AR 9 0.00 33.33 0.00 0.00 0.00 0.00 0.00 2222
(E =S 9 0.00 11.11 0.00 0.00 11.11 0.00 0.00 0.00
P =S 30 0.00 10.00 6.67 0.00 0.00 0.00 0.00 13.33
AT KR 17 0.00 0.00 23.53 5.88 17.65 0.00 0.00 23.53

31.7% |

—
o M 3
4.1% 14.5%
B2 BRI AR 2 5% A IR A H 15 0
Fig.2 Simultaneous detection situation of different
pesticide residues in vegetables

70.8%

K3 KR ARO[ A 2555 (R InAs i 155
Fig.3 Simultaneous detection situation of different
pesticide residues in fruits
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2.5  ERSCIK SR AP HETIERRE R R E R R XS 1T

RIS ROE | WR HUE | G G ULk POk g T £ o
MR R, Ei, X 4 PR s E R
2T, WA B, HHRIEE R A %ADI 1
INF 1.0%, /N TRUE R 100%, 2B SR KSR T m
B 258 B 12 M R R ARG 2 T LA 2 19, T eE
MUk, GMEMK . JENE R ARMD BIEE, HIEXTH A
PR TR A TN, oAy S P 2458 B I %ARID {E 435
e BEHMR(8.18%) . ML HIMK(7.37%) . MBEHLER(5.16%), BEH
17(2.98%) . TKHUIE(0.08%), ¥/NTF 100%, 2Pk 5 XS

WAE AT EETE N . TEILER S.
2.6 BmEBREEHITEMN

ARG BRI A 24 5% B8 A L 1 10
G A 57 USSPl A9 25040, (A TFS A AL PPA B —Fihofe 2]
Xof N AR B 42 4 ARG 9 T 3 32 R, DA BB SR /K SR (R 1
BRI A 25 5% B 19 2 A EA T VT o 38 S F 5 2 BB MR
24 ZH10 TFS I FIELE 0.00000564~0.00109000, A IFS
{4 0.000451, FEFELT 1.0, BEAHRAEAIEESE K SRE S i
R AT AR BRIS A 2455 T 2 8 1 4 XU, £ P 4232 (7
W, BRSNS AR 2% B SR 1 2 A AU T 8

RS RFKRPIREE R KRAGERBARE TG

Table 5 Dietary intake risk assessment of neonicotinoid pesticides in vegetables and fruits

o 2 5 XL B AR AR 5R XUR IFS
Exp/(mg/kg) ADI/(mg/kg * BW) %ADI  ESTI/(mg/kg) ARfD/(mg/kg * BW) %ARfD EDIc IFS SUA TFS
Wk He i 0.00000473 0.200 0.00236 0.00083 1.0 0.08 0.000284 0.00002360
WE BB 0.00002248 0.070 0.03210 0.0129 0.001350 0.00032100
032413 0.00006810 0.100 0.06810 0.0298 1.0 2.98 0.004080 0.00068100
W r b 0.00000496 0.010 0.04960 0.00245 0.030 8.18 0.000298 0.00049600
M H b 0.00006550 0.060 0.10900 0.02950 0.40 7.37 0.003930 0.00109000 0-000431
SRR 0.00000351 0.025 0.01400 0.00142 0.000211 0.00014040
JRRE R 0.00000299 0.530 0.00056 0.000515 0.000180 0.00000564
W He R 0.00006780 0.080 0.08480 0.02580 0.50 5.16 0.004070 0.00084800

T R TR H A

3 REHie

BT S 2R BT ) 35 G obR 10 R R 2 R 1) IR
AR TR b e 4 Al v BP0 AR ST X 210 £
B S KR OB R A 25 5% B R TR R B, 12 FiHT AR B
JRZ R 8 B, Forh, KB 2 A R L 1 R
N L obRTE Ak, AR A 34.8% . 29.1%. 18.6%.
14.8% . A5 EE RIS N T35 35 rh o MR A2t A 24 % ¥ 1Y)
TFFE R R BN, W . R T L R B S TP R Hh R
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