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Dietary exposure risk assessment of chlorpyrifos in vegetables and fruits in
residents in Shanghai from 2014 to 2023
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ABSTRACT: Objective To understand the residual levels of chlorpyrifos in vegetables and fruits in Shanghai in
2014—2023, and evaluate the dietary exposure risk of chlorpyrifos in vegetables and fruits. Methods A number of
different varieties of vegetables and fruits in Shanghai were inspected and monitored for the detection of chlorpyrifos

from 2014 to 2023. Combined with the food consumption data of residents in Shanghai in 2013, dietary exposure risk
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assessment of chlorpyrifos were conducted by point assessment method. The assessment results were compared with

the acute reference dose (ARfD) and acceptable daily intake (ADI) to assess the acute and chronic exposure risk of

chlorpyrifos in vegetables and fruits in residents in Shanghai. Results The quantity of vegetables samples was 33796, the

detection rate was 0.97%, the average value was 0.00131 mg/kg, and the exceedance rate was 0.46%. The quantity of fruits

samples was 9228, the detection rate was 5.26%, the average value was 0.00320 mg/kg, and the exceedance rate was

0.00%. The acute exposure of chlorpyrifos residues ingested through vegetables and fruits were 0.0432 mg/kg bw and

0.0141 mg/kg bw, the ratio of acute exposure to ARfD respectively were 43.19% and 14.15% among the population

aged 3 and above. The chronic exposure of chlorpyrifos residues ingested through vegetables and fruits were

5.34x107° mg/kg bw and 8.43x10 °mg/kg bw, the ratio of chronic exposure to ADI respectively were 0.053% and 0.084%.

Conclusion Both the acute and chronic exposure risks of chlorpyrifos ingested through vegetables and fruits in residents are

low in Shanghai.

KEY WORDS: vegetables; fruits; chlorpyrifos; dietary exposure; risk assessment
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Table 1 Monitoring results of chlorpyrifos residue in vegetables and fruits from 2014 to 2023

P e KR
BEARME KHE% AR/ % FHE(mg/kg)  REAEME BHRY% WBERE%  FE(mgke)

2014 660 3.48 2.86 0.00970 400 6.00 0.00 0.00181
2015 588 3.23 2.13 0.00440 368 13.32 0.00 0.00879
2016 1233 2.60 1.77 0.00495 350 9.14 0.00 0.00349
2017 869 2.65 1.63 0.00330 438 10.27 0.00 0.00583
2018 1111 1.53 0.64 0.00162 559 3.04 0.00 0.00118
2019 1196 1.34 0.69 0.00107 474 1.90 0.00 0.00091
2020 8229 0.49 0.28 0.00028 1759 2.90 0.00 0.00179
2021 7174 0.82 0.39 0.00127 1884 4.30 0.00 0.00315
2022 8830 0.72 0.19 0.00094 2300 5.30 0.00 0.00323
2023 3906 0.92 0.31 0.00088 696 7.90 0.00 0.00610
it 33796 0.97 0.46 0.00131 9228 5.26 0.00 0.00320
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Table 2 Sampling and monitoring results of chlorpyrifos in
different species of vegetables and fruits

oo oo FEARED R AR P
ThmdE HARE o o M logke)
figh =2k 3685 1.09 0.71  0.00099
ZEIEE 1290 0.08 0.08  0.00006
ek 18882 0.99 043 0.00172
HRZE 3748 0.67 037  0.00041
JRZE 2921 0.10 0.03  0.00002
SRS 527 228 190  0.00305
g %d@ 292 034 000  0.00007
R 1813 2.54 1.05  0.00159
KA 97 1.03 1.03  0.00024
R 88 1.14 1.14  0.00026
HAgisk 2 0.00 0.00  0.00000
EEAE 451 2.66 / 0.00391
/N 33796 0.97 046  0.00131
M2 1611 1390  0.00  0.00676
JRRZE 490 0.00 0.00  0.00000
(eSS 324 5.25 0.00  0.00716
HRH A 227 132 000  0.00021
AR DK ’ ‘ ’
P FIE B
o 724 594 000  0.00688
{2 5852 338 000  0.00193
/N 9228 5.26 0.00  0.00320
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Fig.1 Detection rates and mean values of chlorpyrifos from
vegetables and fruits in different month
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Fig.2 Detection rates and mean values of chlorpyrifos from
vegetables and fruits in different sampling sites
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*3 LETERERMASHEEEER (kg/d)
Table 3 Consumption of vegetables and fruits by residents in Shanghai (kg/d)

P L 3~17 % 18~59 % 60 % L) I At
FEE Po7.5 T E Py7.5 FEE Po7.5 TEME Pos.5
MR E R 0.099 0.454 0.115 0.380 0.134 0.452 0.117 0.424
R E L S e 0.026 0.227 0.019 0.122 0.027 0.150 0.023 0.150
ISR 0.008 0.071 0.011 0.099 0.011 0.083 0.010 0.091
B S e 0.050 0.360 0.031 0.186 0.025 0.164 0.033 0.209
" FERIBIHR 0.022 0.212 0.016 0.114 0.014 0.106 0.017 0.122
;% EE 0.008 0.115 0.009 0.100 0.006 0.067 0.008 0.090
% JRK B 0.021 0.212 0.016 0.114 0.015 0.106 0.017 0.122
ESg e 0.002 0.035 0.009 0.100 0.009 0.100 0.007 0.089
KAERBH 0.002 0.017 0.003 0.033 0.002 0.025 0.003 0.030
TEREHR 0.010 0.122 0.004 0.050 0.002 0.033 0.005 0.060
HAh KBk 0.007 0.102 0.011 0.122 0.009 0.100 0.010 0.114
fief £ FH T 0.009 0.078 0.005 0.053 0.007 0.069 0.006 0.059
N 0.265 0.952 0.250 0.680 0.261 0.750 0.255 0.743
T T B K R 0.044 0.500 0.024 0.210 0.022 0.210 0.027 0.210
R 0.105 0.400 0.045 0.205 0.043 0.208 0.055 0.249
% IR 0.014 0.125 0.012 0.150 0.009 0.100 0.011 0.125
i 172 =Y/ 0.002 0.000 0.002 0.013 0.002 0.020 0.002 0.015
MG KR 0.054 0.480 0.022 0.240 0.027 0.255 0.029 0.270
I A /INR KR 0.014 0.200 0.004 0.060 0.005 0.075 0.006 0.075
/N 0.234 0.946 0.109 0.497 0.107 0.475 0.131 0.605
#z4 TRAABREAREMKRTFHNSHEIMRESR
Table 4 Acute exposure of chlorpyrifos in vegetables and fruits consumed in different populations
N Bk KR
% (T ke Poy.s 1H 2 it etk Rgw  StERER Por.s 1H 2 i SRR SRR
/(kg/d) /(mg/kgbw)  ARfD HAH/% /(kg/d) /(mg/kg bw) ARSD HAH/%
3~17 41.66 0.952 0.0795 79.52 0.946 0.0318 31.79
18~59 63.84 0.680 0.0371 37.07 0.497 0.0109 10.90
=60 63.89 0.750 0.0409 40.85 0.475 0.0104 10.41
Hit(=3) 59.87 0.743 0.0432 43.19 0.605 0.0141 14.15
%5 TRAABRERAHEMKRTFHSTHIEENRESR
Table S Chronic exposure of chlorpyrifos in vegetables and fruits consumed in different populations
i K At
i/ HEke  jmppme  BUHREZERS EansEs EBERES R BMNREE S ADI
/(mg/kg bw) ADI HAE/% /(mg/kg bw) ADI HAH/% /(mg/kg bw) LA /%
3~17 41.66 7.29%10°° 0.073 2.14x10°7° 0.214 2.87x107° 0.287
18~59 63.84 4.86x10°° 0.049 6.51x10°° 0.065 1.14x10°° 0.114
=60 63.89 5.49x10°° 0.055 6.72x10°° 0.067 1.22x107° 0.122

Hit(=3) 59.87 5.34x10°° 0.053 8.43x10°° 0.084 1.38x10°° 0.138
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Fig.3 Composition ratio of chronic exposure of chlorpyrifos in
varieties of vegetables and fruits from 2014 to 2023
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