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Characteristics and risk assessment of pesticide residues in commercially available vegetables in
Wuxi City based on the index of food safety method and hazard risk coefficient model
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Abstract: Objective To explore the characteristics of pesticide residues in commercially available vegetables in Wuxi
City, and evaluate the dietary exposure risks of residents. Methods One hundred and twenty seven commercially
available vegetable samples were randomly selected from 7 monitoring counties (districts) in Wuxi City from 2021 to
2023, and the 51 kinds of pesticide residues were detected using gas chromatography-tandem mass spectrometry (GC-MS/
MS) and liquid chromatography-tandem mass spectrometry (LC-MS/MS) and other methods. The exceeded levels were
analyzed based on GB 2763—2021. The risk assessment of pesticide residues was evaluated using the index of food safety
method and hazard risk coefficient model. Results The total detection rate of pesticide residues in vegetables was
76.38% (97/127) , with a total excess rate of 6. 30% (8/127). The 25 kinds of pesticides were detected, including some
prohibited and restricted pesticides. The highest detection rate was dimethomorph (29.13%, 37/127) and the highest
excess rate was chlorpyrifos (3.94%, 5/127). Pesticide residues were detected in all 7 categories of vegetables. The
highest detection rate was fresh beans, and the highest excess rate was bulbs, at 100. 00% (3/3) and 40.00% (4/10) ,
respectively. The results of the food safety index method indicated that the overall dietary exposure risk of commercially

available vegetables in Wuxi City was within acceptable range, but the IFS__ values of oxadixyl and dithiocarbamates were

max

greater than 1, and there were unacceptable risk. Moreover, the application of chlorpyrifos was considered to be of high
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risk based on the hazard risk coefficient method, while the applications of dimethoate, cyhalothrin and thiamethoxam were

considered to be of medium risk. Based on a synthesis of the two methods, the risk of pesticide residues in commercially

available vegetables in Wuxi City was characterized by overall controllability and prominent pollution of specific

pesticides. Conclusion

The overall dietary exposure risks of pesticide residues in commercially available vegetables in

Wuxi City was safe and acceptable, but the risks of illegal use of prohibited and restricted pesticides and multiple pesticide

residues were still existed. It is suggested that relevant departments should target and control the potential risks and

continue to pay attention to the quality and safety of vegetables.
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Table 1 ~ Monitoring of 51 pesticide residues in commercially available vegetables in Wuxi
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Figure 1  Detection characteristics of pesticide residues in com-

mercially available vegetables in Wuxi from 2021 to 2023

(26. 77% ) > Bk H AWK (25. 20%) o 11 Fh 2% HUF 46
HF 0.92%~21. 62% , KT 10% [ FP 2 A = BIAIK
HE R Ay - e LR (21, 629% ) > ML HUMR (13, 51%) >
e (12. 16% ) , ¥4 hy 3 KR B82S % Ha 5], 136 W B 2 AR 24
B AR S W B, AR 2 R U O 3% AR AT L
B2 B PP TR TR 218 A% e A% H ) o A P P i 5
ST AR % ORI AT R B AR AR 25 4
53 R EEFE M (3. 94% ) (WE HUIE (1. 35%) A 24
fik (0.93%) . 5 H: (0. 92%) , 5% B4 i K AH 2 R = 1Y
1.56~4.59 fi5. K 2EBR AR 25 3 Fh, 29 5k B K
JR L FESE MR R L P AR R AR 2 bR A R A
L2519 75.00% (6/8) , 7 B i B T AR BRI 4R 25 119
A R B AKRAR TR

2 BRI FP AR 25 5% B 4G I &5

Table 2 Detection results of different kinds of pesticide residues in vegetables
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Table 3 Detection results of f different kinds of pesticide residues in different kinds of vegetables in Wuxi
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Figure 2 Detection characteristics of multi-pesticide residues
and prohibited and restricted pesticides in different kinds of
vegetables in Wuxi
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Table 4  Analysis results of the index of food safety method for detection of 25 kinds of pesticide residues in commercially available

vegetables in Wuxi City

ADI/ K F3ME /s KB/ EDI/ EDIL / . _
A& 245 24 B IFS IFS, IFS IFS,
(mg/kg*BW) (mg/kg) (mg/kg) (mg/kg*BW)  (mg/kg-BW)

By &4 T 2% 0.001 0.002 0.016 0.000 469 0.004 0.007 29 0.066
AT 0.02 0.001 0.051 0.000 275 0.014 0.000 21 0.011
2R ik B 2R 0.01 0.016 0.265 0.004 127 0.070 0.006 42 0.110
A RN 0.06 0.006 0.126 0.001 673 0.034 0.000 43 0.009
MHk e Pk A i 0.03 0.004 0.114 0.001 191 0.030 0.000 62 0.016
EEENA 0.07 0.006 0.175 0.001 702 0.047 0.000 38 0.010
bk 0.07 0.005 0.104 0.001 382 0.028 0.000 31 0.006
A 0.01 0.004 0.092 0.001 017 0.024 0.001 58 0.038
LR 0.03 0.022 1.920 0.005 786 0.511 0.00300  0.265
WRER 0.01 0.028 3.340 0.007 506 0.888 0.011 67 1.382
TR I H R R 0.003 0.120 2.710 0.031 996 0.721 0.165 87 3.737
Ik e fre 0.20 0.005 0.188 0.001 413 0.050 0.000 11 0.004
J A 0.1 0.008 0.312 0.002 169 0.083 0.00034  0.013  0.00873  0.262
e R 0.08 0.003 0.159 0.000 892 0.042 0.000 17 0.008
JIi AT 0.03 0.002 0.043 0.000 506 0.011 0.00026  0.006
PRES 0.002 0.002 0.016 0.000 433 0.004 0.003 37 0.032
AT RS 0.02 0.030 2.390 0.007 996 0.636 0.006 22 0.494
10 g Yl 0.2 0.032 2.110 0.008 502 0.561 0.000 66  0.044
DR 0.06 0.005 0.375 0.001 422 0.100 0.000 37 0.026
e i fie 0.1 0.021 0.145 0.005 483 0.039 0.000 85 0.006
e it 0.08 0.028 1.070 0.007 383 0.285 0.001 44  0.055
= I 0.001 0.001 0.025 0.000 237 0.007 0.003 69 0.105
T KAk 0.003 0.001 0.030 0.000 354 0.008 0.001 84  0.041
i 0.03 0.005 0.351 0.001 334 0.093 0.000 69 0.048
s T P o 0.2 0.024 1.430 0.006 405 0.380 0.000 50 0.030
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Figure 3 Analysis results of hazard risk coefficient model for detection of 25 kinds of pesticide residues in commercially available

vegetables in Wuxi
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