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Cadmium pollution and exposure risk assessment of food sold in Nanshan
district of Shenzhen city
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Abstract: Objective To investigate the level of cadmium in food sold in Nanshan District of Shenzhen, and to evaluate its
exposure risk based on the dietary intake of residents in Shenzhen. Methods Using stratified random sampling method, 810
food samples sold in Nanshan district of Shenzhen city were collected from 2018 to 2022. The content of cadmium in the
samples was determined by inductively coupled plasma mass spectrometry (ICP-MS), and the test results were evaluated ac-
cording to GB2762-2022 “Food Safety National Standard for Contaminants in Food”. Based on the residents’ dietary intake,
point assessment, margin of safety (MOS), and chemical carcinogen risk model were used to evaluate the exposure risk of cad-
mium to residents’ health. Results The average content of cadmium in 810 food samples was 0.325 mg/kg, the detection rate
was 44.44% (360/810), and the over—standard rate was 6.17% (50/810). The average monthly dietary exposure of cadmium
was 17.731 pg/(kg-BW), MOS > 1, R® was 4.030 x 10~ per year, and the monthly high—end dietary exposure of cadmium
was 38.536 pg/(kg-BW), MOS < 1, R was 8.740 x 107 per year, suggesting that there was carcinogenesis risk through daily
dietary intake. Conclusion There is cadmium contamination in food sold in Nanshan district of Shenzhen city. The health risk
of residents exposed to cadmium through daily diet is low, but there is a health risk among people exposed to high—end diet.
The relevant departments should strengthen the supervision of food sold in the market, especially rice and rice products,
aquatic products, and vegetables, so as to control the health risk of dietary exposure to cadmium.
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Table 1 The detection of cadmium in food sold in Nanshan District of Shenzhen

fra B B R R BEER) AT el

KB Saff} Py Pys
K B A i 35 17 48.57 0 0 ND ~ 0.360 0.040 ND 0.207
Fm 27 0 0 0 0 ND ND ND ND
ThT R ) A5 88 61 69.32 0 0 ND ~ 0.025 0.009 0.009 0.020
1 45 5 11.11 0 0 ND ~ 0.022 ND ND 0.014
F AP 48 44 91.67 0 0 ND ~ 0.257 0.074 0.042 0.238
BN 88 1 1.14 0 0 ND ~ 0.010 ND ND ND
BN 9 9 100 0 0 ND ~0.019 0.011 0.009 —
3% 27 22 81.48 0 0 ND ~0.132 0.025 0.020 0.104
Fiftgise 86 45 52.33 0 0 ND ~ 0.059 0.010 0.005 0.039
TR 26 2 7.69 1 3.85 ND ~ 0.095 ND ND 0.065
W R it 27 0 0 — — ND ND ND ND
B &g 30 0 0 0 0 ND ND ND ND
B 103 103 100 49 4757 0.042 ~ 10.0 2.40 1.960 5.998
PNEES 6 6 100 0 0 0.022 ~1.18 0.303 0.054 —
R 23 1 435 0 0 ND ~ 0.054 ND ND 0.044
i 17 2 11.76 0 0 ND ~ 0.082 ND ND —
LIS 23 17 73.91 0 0 ND ~ 0.451 0.066 0.025 0.400
S 9 9 100 0 0 0.010 ~ 1.90 0.481 0.145 —
Sl A 29 16 55.17 — — ND ~ 0.046 0.011 0.006 0.043
okt 33 0 0 — — ND ND ND ND
LIELY/RT 31 0 0 — — ND ND ND ND
it 810 360 44.44 50 6.17 ND ~ 10.0 0.325 ND 2.459
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Table 2 Average dietary exposure and exposure risk assessment of cadmium in commerecially available food in Nanshan District of Shenzhen

feNES] JEEBA g/ (kg BW-d)] A H 2E e/ (kg-BW)] TR (%) MOS {4 A NAEEOE K (4F)
KB A 3.804 4.565 25.75 5.476 1.039 x 107
Hibmfr 0.668 0.100 0.56 250.000 2277 x 107
T CRE ) 25 0.527 0.142 0.80 176.056 3.233x 107
B0 2.108 0316 1.78 79.114 7.195 x 107
= AT 0.038 0.084 0.47 297.619 1.913 x 107
EH 1.106 0.166 0.94 150.602 3.780 x 107
BRMAE 0.007 0.002 0.01 12 500.000 4554% 107
g 2412 1.809 10.20 13.820 4.118x 10°
HAh g3 4.091 1.227 6.92 20.375 2.793 x 10
IS 4811 0.722 4.07 34.626 1.644 x 10
s K Al b 2.190 0.329 1.86 75.988 7.491 x 107
BRI A 0.781 0.117 0.66 213.675 2.664 x 107
g 0.047 3.384 19.09 7.388 7.703 x 107
PN 0.137 1.245 7.02 20.080 2.834 % 10
Rt 0.763 0.114 0.64 219.298 2.596 x 107
gt 0.595 0.089 0.50 280.899 2.026 x 107
B 0.086 1.416 7.99 17.655 3.224 %10
LI 0.069 0.137 0.77 182.482 3.119x 107
% 0.021 0.303 1.71 82.508 6.899 x 107
il 0.838 0.277 1.56 90.253 6.307 x 107
okt 3.424 0.205 1.16 121.951 4.668 x 107
K 28.791 0.864 4.87 28.935 1.967 x 107
R 0.784 0.118 0.67 211.864 2.687 x 107
ait 17.731 100 1.410 4.030x 107
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Table 3 High dietary exposure and exposure risk assessment of cadmium in commercially available food in Nanshan District of Shenzhen

L ARES EEHEA Ry (kg BW-d)] A H BFH e/ (kg BW)] TR (%) MOS i A AR B0 XU (4F)
K BOK A i 9.045 10.854 28.17 2.303 2.469 x 107
HAbRE 0.668 0.100 0.26 250.000 2277 % 107
T CRE ) 52 0.527 0.142 0.37 176.056 3233 x 107
Bl 2.108 0316 0.82 79.114 7.195 x 107
FHRNME 0.038 0.084 0.22 297.619 1.913 x 107
A 1.106 0.166 0.43 150.602 3.780 x 107
BRMAE 0.007 0.002 <0.01 > 12 500.000 <4.554%10°
S 4.150 3.113 8.08 8.031 7.086 x 10
HoAlgi s 8.649 2.595 6.73 9.634 5.907 x 10
TR 4811 0.722 1.87 34.626 1.644 x 10
7 R il 2.190 0.329 0.85 75.988 7.491 x 107
g &gl 0.781 0.117 0.30 213.675 2.664 x 107
S 0.047 3.384 8.78 7.388 7.703 x 10
PYEEN 0.958 8.708 22.60 2.871 1.981 x 10°
IRIK £ 0.763 0.114 0.30 219.298 2.596 x 107
A 0.595 0.089 0.23 280.899 2.026 x 107
B 0.352 5.797 15.04 4313 1.319x 10°
LN 0.069 0.137 0.36 182.482 3.119x 107
% 0.021 0.303 0.79 82.508 6.899 x 107
Xl 0.838 0.277 0.72 90.253 6.307 x 107
(e 3.424 0.205 0.53 121.951 4.668 x 107
K 28.791 0.864 2.24 28.935 1.967 x 10°¢
B 0.784 0.118 0.31 211.864 2.687 x 107
&t 38.536 100 0.649 8.740 x 107

T BE AR TR 8 5t I (A0 T 22 SCRR COR DI BRI TR £ B BR DT A8 e RO R oK BRI iy S 2 (BEIEN Pos 283 Bt DURAT =
MR BT B Pos BEA VI BE H 225 b, HAY R AR BEA R A 4 H 2t it
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