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Risk assessment of specific heavy metals exposure to aquatic products in China
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Abstract; Objective To assess of the exposure risk and the potential health hazards of four heavy metals in aquatic
products in Chinese residents. Methods Based on the concentration data of arsenic, cadmium, mercury and lead collected
in 2013-2017 and the food consumption data in China, the dietary exposures of the four heavy metals were estimated by
semi-probabilistic model. The health guidance value or bench mark dose (BMD) was adopted to assess the potential health
risks of the heavy metals. Results The exposures of Cd and CH,Hg in the general population were lower than the
corresponding health guidance value, except for the average cadmium exposure in women over 66 years of age. The Cd and
CH,Hg average exposure was more than 5% of the corresponding health guidance value, and the high-end exposure ( P95)
was more than 20% of that. Meanwhile the margin of exposure ( MOE) for Pb and iAs were higher than 1. The average
consumer exposure and high exposure (P95) of the four heavy metals in 2-6 years old group were the highest among all age
groups in the whole population except the exposure to iAs. Sea crab and fish were the main sources of the dietary exposure
contribution of the four heavy metals in aquatic products. Conclusion The exposures to lead, cadmium, mercury and
arsenic through aquatic products were at a relatively safe level, but it reached the level of management through the
establishment of limit standards. Fish and sea crab were the main sources of the dietary exposure contribution of the four
heavy metals in aquatic products. The heavy metal exposure of high-consuming population needs to be paid attention to. It
was suggested that further studies on cumulative exposure assessment of heavy metals be carried out to clarify the cumulative
exposure risk of heavy metals in aquatic products.
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Table 1 Mean concentration of the four heavy metals
in different aquatic products

I FES T AL fH fi Bk it
IR 7K IR 0. 006 0. 041 0.017 0. 057
R K1 0.015 0.107 0. 030 0. 062
g HF 0. 021 0. 066 0.016 0. 061
by 0.108 0. 598 0. 024 0. 063
3k 2% 0.071 0.398 0. 020 0.072
WAL 0. 044 0. 447 0.018 0. 181
62 0. 065 0. 481 0.019 0.124
R ER:E S 0. 009 0.018 0.026 0. 065
FEREMEmA 0. 003 0. 007 0.016 0. 055
Tl K= 0.162 0.343 0. 085 0.225
P K 0. 040 0. 068 0.078 0. 102
K7 0. 021 0.025 0. 028 0. 097
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Table 2 Exposure of four heavy metals to aquatic products in different age groups and comparison
with their health guidance values or bench mark doses
T LA i
N EALL-X 85 VOE P95 VOE S R R PTMI P95 PTMI
/(ng/kg BW) /(ng/kg BW) /(ng/kg BW) /% /(pg/kg BW) /%
2~6 48 0.02 150. 00 0.12 25. 00 0. 102 12.24 0.617 74.07
2~6 B4 0. 02 150. 00 0.09 33.33 0.072 8. 64 0. 406 48.74
7~17 5% 0.01 300. 00 0.08 37.50 0. 067 8. 04 0.416 49.94
7~17 %4 0.01 300. 00 0.08 37.50 0. 064 7.68 0.422 50. 66
18~40 % B 0.01 300. 00 0.06 50. 00 0. 045 5.40 0.263 31.57
18~40 % % 0. 02 150. 00 0.09 33.33 0. 085 10. 20 0.513 61.58
41~65 % 5 0.02 150. 00 0.08 37.50 0.077 9.24 0. 446 53.54
41~65 % 4r 0.02 150. 00 0.09 33.33 0. 073 8.76 0. 461 55.34
66 %L -1 0.01 300. 00 0.07 42. 86 0. 057 6. 84 0. 368 44.18
66 %Lk I & 0.01 300. 00 0.05 60. 00 0. 039 4.68 0.204 24. 49
&it 0.02 200. 00 0.08 37. 04 0. 068 8.16 0.412 49. 46
LR i
N T RER TWI P95 TWI Ty R MOE P95 VOE
/(pg/kg BW) /% /(pg/kg BW) /% /(pg/kg BW) /(ng/kg BW)
2~6 43 0. 027 14.52 0.110 59. 14 0.08 7.50 0.32 1.88
2~6 H4r 0.019 10.22 0. 083 44. 62 0.07 8.57 0.29 2.07
T~17T %5 0.017 9.14 0. 064 34. 41 0.08 7.50 0.25 2.40
7~17 B4 0.017 9.14 0. 061 32. 80 0.05 12. 00 0.21 2.86
18~40 % B 0.014 7.53 0. 050 26. 88 0.05 12. 00 0.19 3.16
18~40 % 4r 0. 026 13.98 0. 101 54.30 0.08 7.50 0.29 2.07
41~65 % 5 0.019 10. 22 0. 083 44.62 0. 06 10. 00 0.30 2.00
41~65 %1 0.019 10.22 0. 067 36. 02 0.06 10. 00 0.22 2.73
66 % L) -1 0.016 8. 60 0. 060 32.26 0. 06 10. 00 0.20 3.00
66 % L) 14 0.011 5.91 0. 047 25.27 0.05 12. 00 0.22 2.73
it 0.019 10.22 0.073 39.25 0.06 18.75 0.25 4.82
£ 3 OAEFN KT S U AR 4 R 5 5 i (pug/kg BW)
Table 3 Exposure of four heavy metals to different kinds of aquatic products
ok A A -1 % R i A A P95
TeHLap % LR # TeHLap % R oK HE
R IK AR 0.00x10° 6.67x107* 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°
Rk 0.00%x10° 1.00x1073 0. 00x10° 0. 00x10° 0. 00x10° 0.00x10° 0. 00x10° 0.00x10°
LA 1.27x107° 3.62x107° 9.67x107* 3.68x107° 9.66x107* 8.28x107! 5.15x1072  2.80x107?
g 7.03x107° 3.89x1072 1.56x107* 4.10x107* 5.33x1072 8.85x10° 8.29x107*  3.11x1072
P 0.00x10° 1.00x1073 0. 00x10° 0.00x10° 0. 00x10° 0.00x10° 0. 00x10° 0.00x10°
WHE 0.00x10° 8.67x107° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°
fE R 2% 0.00x10° 2.00x107* 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°
A 2 2.66x107° 5.30x107* 7.69x107% 1.92x1072 1.29x1072 7.71x107! 2.61x107" 9.31x1072
e 0.00x10° 2.00x1073 4.29x1073 2.00x1072 0.00x10° 2.90x107! 1.60x10™"  8.00x1072
T 7K 0.00x10° 6.67x107* 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°
B K 0.00x10° 1.33x107° 1.43x1073 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°
K Sk 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°

R AIAR 32 5P R T AR D K IR R A, LUIR
Perb A e, M A Jm s Y o,
01 S B I e 32 TR TR R JE LAY A 3 R UG —
A0S PR B B £ A T P S G R Sk o
SR B AUE 9T 4 R T s, 2000 AE 3R E 2 ~
T AR K P S R R A 0. 14 pg/kg BW,
20~50 % BN IK 7 b AR B B 0.07 pg/kg BW;
2006 4F 3 & 4 ACHE K 77 il orp IO R B A B
0.08 pg/kg BW ;2012 4F 2~7 B AEW 41 /K 77 5 4%

AT N 0. 16 pg/kg BW,20~50 % i 4E A K7™ i
FETHEAR N 0. 11 pg/kg BW 220 5 g
EHFIE AR, A5 o 3 [ K = o R TR
A I, AFLR B RN R AR A A BT R R, R R L
FOKE A AR AR N AR Z . 5 RO 55 b
FELEE, BRI 45 [ N K 7= 5 A JE AL L 3
RSB AR SRR 0,006 0,0. 24 0. 24 0. 005 0~
0.020 pg/kg BW, JLEE /K 7 i o 5% F1 L SR (9 556 A
4R 0.56 Fi1 0.32 pg/kg BW!'2% gk ] K
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