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Assessment on the dietary exposure of lead, cadmium and total mercury in
different populations in Shaoxing
FAN Wei, WANG Jing, CHEN Li

( Shaoxing Center for Disease Control and Prevention, Zhejiang Shaoxing 312071,

China)

Abstract; Objective To obtain the intakes of lead, cadmium and total mercury from food in different populations in

Shaoxing, and to evaluate the risk of lead, cadmium and total mercury from food. Methods The food samples were collected
and the contents of lead, cadmium and total mercury were detected, the exposure levels of lead, cadmium and total mercury from
food in Shaoxing were assessed by combination with the survey results of dietary consumption of residents in Shaoxing in 2008.
Results The weekly exposure level of lead ranged from 5.26 to 13.1 pwg/kg BW, which accounted for 21.0% -52. 4% of the
and the MOE value of lead was 1.02;

from 16.0 to 39.4 wg/kg BW, which accounted for 64.0% -157. 6% of the PTMI in different gender and age groups, the dietary

PTWI in different gender and age groups, the monthly exposure level of cadmium ranged

cadmium exposure of men aged 2-6 and 7-17 and women aged 2-6 exceeded the PTMI (25 pg/kg BW); the weekly exposure
level of total mercury ranged from 0. 67 to 2. 02 wg/kg BW, which accounted for 16. 8% -50. 5% of the PTWI in different gender
and age groups. Conclusion The dietary exposure levels of total mercury were safe, but the dietary exposure levels of lead and
cadmium were relatively high, especially for the population under 18 years of age. It was necessary to strengthen the lead and

cadmium surveillance in related food and provide dietary guidance for residents.

Key words: Lead; cadmium; total mercury; dietary exposure; Shaoxing; risk assessment
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Table 1 ~ Contents of lead, cadmium and total mercury in food in Shaoxing from 2007 to 2014
ie/ES| /1 CE s B [ORTES ER il k¢ [T FaiE B i i 2
/(mg/kg)  /(mg/kg) /% /(mg/kg)  /(mg/kg) /% /(mg/kg)  /(mg/kg) /%
K B 381 ND~3.18  0.068  86.9(331/381) ND~0.58  0.050  97.1(370/381) ND~0.18  0.007 6 44.6(170/381)
T S He Al 182 ND ~0. 40 0.043 78.0(142/182)  ND ~0.12 0.020 98.4(179/182)  ND ~0.050  0.004 6 45.6(83/182)
£ 2 70 ND ~0. 14 0.020 57.1(40/70) ND ~0.080 0.023 98.6(69/70) ND ~0.042  0.004 6 32.9(23/70)
Hibma %k 184 ND~2.80  0.048  70.7(130/184) ND~0.16  0.0099 75.5(139/184) ND~0.022 0.004 1 36.4(67/184)
AL K 695 ND ~1.99 0. 040 73.2(509/695)  ND ~0.34 0.019 92.1(640/695) ND ~0.080  0.0038 36.5(254/695)
S RN 219 ND ~2.94 0. 046 57.1(125/219)  ND ~0.17 0.009 7 90.4(198/219) ND ~0.10 0.004 2 42.5(93/219)
K 185 ND ~0.17 0.018 55.7(103/185)  ND ~0. 11 0.0073 60.0(111/185) ND~0.045 0.0027 20.5(38/185)
o 91  ND~0.25  0.033  71.4(65/91) ND~0.081  0.0095 62.6(57/91) ND ~0.068  0.007 4 47.3(43/91)
HibENW 48 ND ~0.30 0.029 64.6(31/48) ND ~0.022 0.004 1 47.9(23/48) ND ~0.061  0.007 2 41.7(20/48)
BH 66 ND ~0.17 0.031 75.8(50/66) ND ~0.081 0.010 56.1(37/66) ND ~0.030  0.0053 43.9(29/66)
YN HE 288 ND ~3.07 0.13 92.0(265/288) ND ~1.97 0.19 97.9(282/288) ND ~0.093 0.010 68.1(196/288)
I 987  ND~5.07  0.075  75.4(744/987) ND~7.11  0.17  88.9(877/987) ND~0.22  0.018  73.0(721/987)
pigS 218 ND ~2.30 0.13 80.7(176/218)  ND ~0.26 0.010 66.1(144/218)  ND ~0.051  0.008 6 61.0(133/218)
4 R H A 61 ND ~0.070 0.007 1 37.7(23/61) ND ~0.014 0.001 6 16.4(10/61) ND ~0.040  0.0055 19.7(12/61)
IR 53K 40 ND~0.24  0.051  55.0(22/40) ND~0.29  0.10  85.0(34/40) ND ~0.011  0.0022 20.0(8/40)
LR ES 196 ND ~1.48 0.062 58.7(115/196)  ND ~0.65 0.043 94.4(185/196)  ND ~0.35 0.008 3 50.5(99/196)

TEND R A 4% AR (96 1 BR 43 51k 0. 005.,0. 001 1 0. 003 mg/kg 1% T Hi B A {8 45 46 1 IR — 21 5 1t
F 2 2008 A2 24 Hh X A ISR [ B4R IS B 2% & (g/kg BW)
Table 2 Average dietary intake of foods in different age and gender groups in Shaoxing in 2008

H bk

otk

L 16% 1-17% 18-40% 41-65% 66FUL 2-6% T-11% 18-40% 41-65% 6 ZpL |
K Ko o 6.34 6.15 5. 60 5.72 5.32 7.11 5.11 5.21 5.43 3.61 5.39
THi K L3 1.73 1.19 1.21 0.77 0.91 2.53 1.06 1.00 0. 68 0. 66 1.02
B2 0.24 0.37 0. 46 0.57 0.39 0.43 0. 60 0.45 0.53 0.36 0.45
FoAl A% 0.52 0.28 0.13 0.06 0.08 0. 61 0.25 0.16 0.13 0.12 0.17
WA 3.16 1.69 1.90 1.71 1.82 2.81 1.32 1.79 2.01 2.34 1.93
RGN 3.78 2.91 3.05 3.41 3.47 3.71 3.18 3.63 4.11 3.11 3.41
k5 3.85 2.16 1.02 1.03 1.23 4,88 2.39 2.02 1. 60 1.75 1.79
A 1.96 1.86 1.65 0.90 0.61 1.31 1.35 1.05 0.75 0.45 1.09
HAE K 0.43 0.23 0.08 0.06 0. 04 0.06 0.11 0. 06 0. 04 0.01 0.08
BN 9. 04 1.38 0. 82 0.55 0.24 1.25 1.09 0.70 0.55 0.26 1.02
W) Ik 0.03 0.29 0. 06 0.03 0.05 0.13 0. 06 0.05 0. 04 0.08 0.08
£ HR2K 2.76 2.77 2.10 1.79 1.91 3.89 2.20 2.07 1. 69 1.18 2.04
e 2.44 0.77 0.47 0.52 0.36 1.70 0. 64 0.58 0.51 0.45 0. 64
17 Ko FL il b 9.88 3.48 0.50 0.45 0. 64 8.57 2.17 0.75 0. 63 0. 90 1.70
"3 83 0.12 0. 07 0.07 0.10 0.10 0.01 0.07 0. 04 0.08 0.10 0.08
e 0.13 0.08 0.10 0.07 0.06 0. 50 0.12 0.12 0.09 0.11 0.11
it 46. 41 25.68 19.22 17.74 17.23 39. 50 21.72 19. 68 18. 87 15.49 21. 00
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Table 3 Average exposure level of lead in different populations in Shaoxing
B ok YN
AR H R & Jiil 2 it HIE PTWI H R Jii) 2 i i PTWI H 2 0t Jil R iR i PTWI
/(pg/d)  /(pg/kg BW) L/ % /(pg/d)  /(pg/kg BW) BB/ % /(pg/d) /7 (pg/kg BW) Lt 5/ %
2~6% 36.8 13.1 52.4 31.8 12.0 48.0 34.3 12.6 50. 4
7~17 % 54.6 8.53 34.1 41.0 7.16 28.6 47.8 7.84 31.4
18 ~40 % 65.4 7.02 28.1 52.3 6.99 28.0 58.8 7.00 28.0
41 ~65 % 63.5 6. 62 26.5 56.1 6.78 27.1 59.8 6.70 26.8
66 % I 57.9 6.34 25.4 42.6 5.26 21.0 50.2 5.80 23.2
20r =% i PTMI /) 64.0% o B 2 ~6 AR 441, oA 4541
18 = _ Ly s o .
16l W4 20 55 PEAR 1Y) 55 58 1 X e T Lk B R R B AT R 1Y
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Comparison of MOE values of lead in different

Figure 1

populations in Shaoxing
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BW ,66 % L) [ AR #4241 4ot B R 1 J) 2 58 i de (I,
0.67 pg/kg BW, 4355 PTWI ) 50. 5% F1 16.8% .
B 41 ~ 65 % ARk 41 55 £ 8 5R 1h B E  AH IR) (38
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Table 4  Average exposure level of cadmium in diferent populations in Shaoxing

T Lotk EIN
A i Hatdsit ARk i PTMI H % H R i PTMI H 3 AR i PTMI
/(pg/d)  /(png/kg BW) 1L/ % /(pg/d)  /(pg/keg BW) Lt/ % /(pg/d) 7/ (ng/kg BW) Lt/ %
2~6 % 22.2 34.0 136.0 24.4 39.4 157.6 23.3 36.7 146. 8
7~17 % 44.9 30. 1 120. 4 32.0 23.9 95.6 38.4 27.0 108.0
18 ~40 ¥ 51.9 23.9 95.6 40. 4 23.1 92.4 46.2 23.5 94.0
41 ~65 % 49.1 22.0 88.0 41.3 21.4 85.6 45.2 21.7 86.8
66 % L I~ 46.7 21.9 87.6 30.2 16.0 64.0 38.4 19.0 76.0
£S5 DCHIXOR R CHE RS £ b Sk 2 5 R K F
Table 5 Average exposure level of total mercury in diferent populations in Shaoxing
P 7 EPN:
i WREE MREE & PN FREE WREE G P HRER  RRHE 4PN
/(ng/d)  /(pg/kg BW) /% /(ug/d)  /(pg/kg BW)  LLHil/ % /(png/d)  /(png/kg BW) t il %
2~6% 5.67 2.02 50.5 4.90 1.84 46.0 5.28 1.93 48.3
7~17% 8. 15 1.27 31.8 5.92 1.03 25.8 7.04 1. 15 28.8
18 ~40 % 8.90 0.96 24.0 7.05 0.94 23.5 7.98 0.95 23.8
41 ~65 % 8.33 0.87 21.8 7.23 0. 87 21.8 7.78 0.87 21.8
66 % Ll I~ 7.65 0.84 21.0 5.44 0.67 16. 8 6.54 0.76 19.0
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Figure 2 Dietary sources of lead, cadmium and total mercury in Shaoxing residents
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