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Dietary Cadmium Exposure Assessment in Shanghai Adult Residents L/U Hong, WU Chun-feng, LU Yi,
FANG Ya-min ( Department of Food Hygiene and Food-borne Disease Control, Shanghai Municipal Center
for Disease Control and Prevention, Shanghai 200336, China )

Abstract: [ Objective ] To obtain the data base of dietary cadmium exposure level in Shanghai adult residents, and to
estimate its risk to them. [ Methods ] Data that reflect the concentration of cadmium in food were collected from stratified
random sampling monitoring programs in Shanghai involved 1680 food samples in 16 categories. Food consumption data were
obtained from multi-stage sampling survey of dietary intake in 1368 Shanghai adult residents. The point estimates of dietary
exposure assessment of chemicals in food method recommended by World Health Organization was applied for dietary exposure
assessment of cadmium in food for this survey. [ Results ] The average and median dietary cadmium exposure of Shanghai
adult residents per week were estimated to be 0.149 4 mg per person and 0.032 4 mg per person, reached 34.56% and 7.50%
of provisional tolerable weekly intake ( PTWI ). The upper 90th percentile ( Py ) dietary intake and the Poy maximun of dietary
cadmium exposure of these people per week were estimated to be 0.287 9 mg per person and 0.937 2 mg per person, reached
66.59% and 216.80% of PTWI respectively. [ Conclusion ] Although the level of dietary cadmium exposure of Shanghai adult

i

residents was usually lower than PTWI, it should be decreased to a further lower level.
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Table 1 The level of cadmium content in food in Shanghai during 2002

through 2007

R e

SD Max Min Ps, Py

KK (Rice ) 117 0.023 0.031 0.150 0.001 0.009 0.090
T4} ( Wheat flour ) 77 0.014 0.015 0.099 0.001 0.011 0.023
HAb#2E (Other cereals ) 13 0.006 0.007 0.026 0.001 0.006 0.020
B (Starch tbers ) 7 0.002 0.001 0.004 0.001 0.001 —
T2 ( Dry legume ) 90 0.019 0.030 0.100 0.001 0.007 0.100
i 52 ( Fresh legume ) 61 0.004 0.005 0.035 0.001 0.002 0.007

TRAAER S ( Dark color vegetables ) 104 0.006 0.009 0.054 0.000 0.003 0.016
(0522 ( Light color vegetables ) 104 0.043 0.092 0.630 0.000 0.007 0.170

B 7K A ( Fresh fruits ) 61 0.001 0.002 0.012 0.000 0.001 0.003
HA (Pork ) 67 0.018 0.035 0.100 0.001 0.002 0.100
HAh 7 4 ( Other meats ) 63 0.003 0.003 0.011 0.001 0.001 0.006
SHPIPINE( Animal viscera ) 144 0278 0.607 4.400 0.001 0.120 0.670
&2 (Pouliry ) 22 0.002 0.001 0.004 0.001 0.001 0.003
W2 (Milk ) 68 0.001 0.001 0.010 0.001 0.001 0.003
fif 25 (Eggs ) 97 0.005 0.006 0.030 0.000 0.003 0.012
180 ( Fish/Shrimp ) 585 0.043 0.225 5.000 0.000 0.007 0.091

R2 2002 F EBTAREABRBAE(2/A-d)
Table 2 Food consumption in adult residents in Shanghai, 2002

: o WE Bk BOh TR 907
e ECe W % o

SD Max Min Pso Py

FK (Rice ) 241.19 108.07 666.70 0.00 232.15 386.17
[fiT¥ ( Wheat flour ) 51.53 4942 291.60 0.00 37.90 116.70
HABA 2 (Other cereals ) 10.73 29.76 33330 0.00  0.00 41.70
2% (Starch tubers ) 19.57 38.04 400.00 0.00 0.0 66.60
F 122 ( Dry legume ) 150 7.54 11580 0.0 0.0 0.00
if 72 (Fresh legume ) 17.30 20.71 24330 0.00 11.50 42.32

WRAAER S ( Dark color vegetables )  134.42 79.45 466.80 0.00 126.65 233.80
O E 22 ( Light color vegetables ) 14031 9550 750.10  0.00 124.95 259.15

B 7K ( Fresh fruits ) 92.83 103.26 683.40 0.00  66.60 233.30
¥ A (Pork ) 67.56 50.14 293.38 0.00 5831 135.15
A7 A ( Other meats ) 929 23.80 266.60 0.00  0.00 33.30
P AIE ( Animal viscera ) 5.06 17.00 216.60 0.00  0.00 16.70
&2 (Pouliry ) 39.25 52.36 400.00 0.00 16.70 116.60
W2 (Milk ) 81.55 119.97 1093.90 0.00  0.00 258.30
fif 2 (Eges ) 3431 3246 19330 0.00 2835 7845
#1052 ( Fish/Shrimp ) 116.85 80.34 646.10 0.00 100.10 216.70
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Table 3 Food consumption in male and female adults in Shanghai, 2002

g B (Male ) 1 ( Female )
Food M bRl RROKME RUME PRI 0sMiEk  ME A2 ROKfE RUME PR 904hBi
Mean SD Max Min Psy Py Mean SD Max Min Psy Poy
KK (Rice ) 276.94 114.63 650.00 0.00 266.40 433.30 209.30 90.73 666.70 0 199.80 333.10
THBY ( Wheat flour ) 59.18 54.34 266.60 0.00 50.00 133.30 4471 43.49 291.60 0 33.30 100.00
HABA 2 (Other cereals ) 10.75 29.66 333.30 0.00 0.00 49.94 10.72 29.86 300.00 0 0.00 33.40
B2 ( Starch tubers ) 20.51 39.99 333.20 0.00 0.00 66.64 18.73 36.22 400.00 0 0.00 66.60
FEZ&( Dry legume ) 1.55 7.80 98.50 0.00 0.00 0.00 1.46 7.31 115.80 0 0.00 0.00
{21525 ( Fresh legume ) 18.18 20.45 175.40 0.00 12.20 46.08 16.51 20.92 243.30 0 11.00 41.26
BR{ESE ( Dark color vegetables ) 139.86 82.11 466.80 0.00 133.30 249.90 129.57 76.74 400.00 0 124.90 233.30
537 ( Light color vegelables )  145.80 98.98 732.90 0.00 133.30 266.64 135.41 92.08 750.10 0 116.70 250.00
Bt KR (Fresh fruits ) 85.79 101.32 566.70 0.00 50.00 227.38 99.11 104.63 683.40 0 78.30 235.26
¥ (Pork ) 75.28 54.33 293.38 0.00 66.70 149.99 60.67 45.02 266.50 0 50.10 122.18
HAthE A ( Other meats ) 10.55 24.34 200.10 0.00 0.00 33.40 8.18 23.27 266.60 0 0.00 33.30
A E( Animal viscera ) 541 17.14 175.00 0.00 0.00 16.70 4.76 16.87 216.60 0 0.00 16.70
25 (Poultry ) 43.57 56.24 375.00 0.00 25.00 121.96 35.39 48.34 400.00 0 16.70 100.00
52 (Milk ) 75.06 109.34 688.80 0.00 0.00 258.30 87.34 128.51  1093.90 0 0.00 258.30
i 2 ( Eges ) 35.85 33.40 193.30 0.00 31.70 80.00 32.94 31.56 184.80 0 25.00 73.36
£ IR Fish/Shrimp ) 122.17 85.58 646.10 0.00 112.50 233.14 112.10 75.10 441.60 0 100.00 208.46
2.3 RAABER 48 R BT IR FIRRIE AR A EZORIE, M LiA 328 A B SR
231 mEABEETREFEEFG MNI6KEYH, BENT  WEEREN81.37%, HA MBS P RA MRS, N EHZE
P4 JE R rh A R BR 4 4 0.149 4 me/ A, 5 PTWI 1Y 34.56% FTR 5 ST A 5 o5 I £ i R 1 1Y 32.22% 5 JOKRIR,

BCAE N EE R P AR R R P B0 0.0324 mg/ A, (HPTWIT MOROKER AMYE b B B4 R 55 B0 25.57% ;. MABIT A
197.50%; BUAFE NBE R G B b i 2R 58 i (G EHRA Poo B 0 i I B AR R 5 1 1 23.58% . MNTHIA . BT /K 2R L A A AN 2
5t Poo ) 43 51 4 0.28 9mg / N F10.937 2mg/ N, 43 5] i PTWI () ARERPEANSE S ECREEREN9.95%, FERABNA
66.59% H1216.80%( &4 ), ALK s NS IR B A 58 5 T AR R BE 110 6.59% 5 A
A NS4 R i B v A 2 R IR BT BRSOk HAbEY AR
F4 LETREANERPREBZKETME

Table 4 Dietary cadmium exposure assessment in adult residents in Shanghai

HfE ERIDRA JRE B A TR Poo et Poo
FELYIRAIES Mean Median Poo( Dietary intake ) Poo( Maximum )
Food HE# G (mg) STECR( %) HREEER (mg) TR (% ) HEREHER(mg) TTRR( %) HREHER(mg) TTHR( % )
Daily exposure Contribution  Daily exposure Contribution ~ Daily exposure Contribution  Daily exposure Contribution

KK (Rice ) 0.0055 25.57 0.0020 43.08 0.0087 21.25 0.0349 26.07
T4 ( Wheat flour ) 0.0007 3.30 0.0004 9.00 0.0016 3.88 0.0027 2.00
HABARZE (Other cereals ) 0.0001 0.32 0.0000 0.00 0.0003 0.64 0.0008 0.61
% (Starch tubers ) 0.0000 0.14 0.0000 0.00 0.0001 0.25 0.0000 0.02
FH2( Dry legume ) 0.0000 0.13 0.0000 0.00 0.0000 0.00 0.0000 0.00
1 525 ( Fresh legume ) 0.0001 0.29 0.0000 0.40 0.0002 0.37 0.0003 0.22
BAHE S ( Dark color vegetables ) 0.0008 3.96 0.0004 7.79 0.0015 3.57 0.0037 2.79
R AAHEE (Light color vegetables ) 0.0060 28.26 0.0008 18.20 0.0111 27.10 0.0441 32.90
SBHEE KR ( Fresh fruits ) 0.0001 0.65 0.0000 0.72 0.0003 0.85 0.0008 0.59
3% (Pork ) 0.0012 5.56 0.0001 3.02 0.0024 5.77 0.0135 10.09
HAb 7 P ( Other meats ) 0.0000 0.12 0.0000 0.00 0.0001 0.22 0.0002 0.16
B PIIE( Animal viscera ) 0.0014 6.59 0.0000 0.00 0.0046 11.27 0.0112 8.36
%2 (Poultry ) 0.0001 0.30 0.0000 0.47 0.0002 0.47 0.0004 0.28
W2 (Milk ) 0.0001 0.44 0.0000 0.00 0.0003 0.73 0.0007 0.49
{75 (Eges ) 0.0002 0.79 0.0001 1.77 0.0004 0.94 0.0010 0.71
#1072 ( Fish/Shrimp ) 0.0050 23.58 0.0007 15.55 0.0093 22.70 0.0197 14.70
HAEA T (mg/ A )( Total Cd intake per day ) 0.0213 0.0046 0.0411 0.1339

—JE AL (mg/ A ) Dietary Cd intake per week ) 0.1494 0.0324 0.2879 0.9372

1 PTWI 5041 ( Percentage of PTWI, % ) 34.56 7.50 66.59 216.80

232 REBHAEATFEEZETH MI6ZEEYT T, W ) 34.67%; &R EE PR EE P AN 0.036 8 me/ A, 5
P A T B P AR ER E O 0.1610mg/ A, 15 PTWI PTWI[97.93%; HJHREET#RAEER(EEH AR Py, %
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3 Poo ) 4391 9 0.307 2 mg/ A F11.0025mg/ A, 4351 5 PTWIfY ARG 5 R AR R 1Y 27.25%; IR 245 A B4R o R
66.17% F1215.96%( %5 ). AR 22.89% o MNTHIKY . HTEE KSR | 6 RIS DO S £ iy
BB R R PR R BRI Bk K AR G R AR A R 10.21%, T B3k [ 5% A T ;
K MIFRRRA FEORIE, N =R AR GRS NS BE RS AR 5 R R R R R i 6.53%, WA &Y
AR R 81.22%; MBS IEAMNMRZ, MRGHRFME  BANEELD(ES),
OB SR ARG RS B R R 31.09%; ORI, KK
x5 biEmHEBEEEPREREKTIEMY

Table 5 Dietary cadmium exposure assessment of male adults in Shanghai

BfH ERIDAA JRE AL P et Poo
SRS Mean Median Poo( Dietary intake ) Py ( Maximum )
Food HEFE i (mg) TR % ) HEBER (mg) TTIRE( %) HEREZ i (mg) 50K % ) HZEZE R (mg) 5THR( % )
Daily exposure Contribution  Daily exposure Contribution  Daily exposure Contribution ~ Daily exposure ~ Contribution

KK (Rice) 0.0063 27.25 0.0023 43.56 0.0098 2234 0.0392 27.35
T ( Wheat flour ) 0.0008 3.52 0.0006 10.46 0.0018 4.15 0.003 1 2.14
HABA 2 ( Other cereals ) 0.0001 0.29 0.0000 0.00 0.0003 0.71 0.0010 0.68
2 ( Starch tubers ) 0.0000 0.14 0.0000 0.00 0.000 1 0.24 0.0000 0.00
T H2( Dry legume ) 0.0000 0.13 0.0000 0.00 0.0000 0.00 0.0000 0.00
1t 1725 ( Fresh legume ) 0.000 1 0.28 0.0000 0.37 0.0002 0.37 0.0003 0.22
RAEE 5 ( Dark color vegetables ) 0.0009 3.82 0.0004 7.22 0.0016 3.58 0.0040 279
B AAH 3 ( Light color vegetables ) 0.0063 27.26 0.0009 17.11 0.0115 26.13 0.0453 31.65
Bt K (Fresh fruits ) 0.000 1 0.56 0.0000 0.48 0.0003 0.78 0.0008 0.53
F& A (Pork ) 0.0013 5.75 0.0002 3.04 0.0026 6.00 0.0150 10.47
HAlZ P ( Other meats ) 0.0000 0.12 0.0000 0.00 0.000 1 0.20 0.0002 0.15
NI ( Animal viscera ) 0.0015 6.53 0.0000 0.00 0.0046 10.57 0.0112 7.81
&2 (Poultry ) 0.0001 0.31 0.0000 0.62 0.0002 0.46 0.0004 0.27
2% (Milk ) 0.0001 0.38 0.0000 0.00 0.0003 0.68 0.0007 0.45
7R (Eggs ) 0.0002 0.77 0.0001 1.75 0.0004 0.90 0.0010 0.68
18952 ( Fish/Shrimp ) 0.0053 22.89 0.0008 15.40 0.0100 22.89 0.0212 14.78
H A (mg/ A )( Total Cd intake per day ) 0.0230 0.0053 0.0439 0.1432
— A A (mg/ A ) Dietary Cd intake per week ) 0.1610 0.0368 0.3072 1.0025
i PTWI 2085 ( Percentage of PTWI, % ) 34.67 7.93 66.17 215.96

233 RELMEEECTEEEETHE MNIKEY P, BAE  PTWIA7.28%; ARG h 2T R(EEHAL P, #
L VT2 5 R Th B AR R R 0139 Tmg/ N, PTWIHY 3 Py ) 435124 0.270 3mg/ A F10.873 8 mg/ A, 4351 1 PTWI Y
34.30%; B A & vh AR AR 8RB P AL AU 0.0295me/ N, b 66.63% F1215.42%( F 6 ).,

*6 LiBTHELEREREREKTITME

Table 6 Dietary cadmium exposure assessment of female adults in Shanghai

¥yfi ERIDEA AR AR Po et Poo
EYRh Mean Median Pyo( Dietary intake ) Poy( Maximum )
Food H 2 FEE (mg) TTHRR( % ) H2FE A (mg) TTHRR( % ) H2FE A (mg) TIHkR( %) HRFEE (mg) Tk % )
Daily exposure Contribution ~ Daily exposure Contribution  Daily exposure Contribution  Daily exposure Contribution

KK (Rice ) 0.0047 23.83 0.0017 40.72 0.0075 19.52 0.0301 24.12
T ( Wheat flour ) 0.0006 3.08 0.0004 8.68 0.0014 3.54 0.0023 1.84
HAlZ3 2 (Other cereals ) 0.0001 0.34 0.0000 0.00 0.0002 0.54 0.0007 0.52
2 ( Starch tubers ) 0.0000 0.15 0.0000 0.00 0.0001 0.27 0.0000 0.03
T 52 ( Dry legume ) 0.0000 0.14 0.0000 0.00 0.0000 0.00 0.0000 0.00
¢ 725 ( Fresh legume ) 0.0001 0.30 0.0000 0.42 0.0001 0.38 0.0003 0.23
RS ( Dark color vegetables ) 0.0008 4.10 0.0004 8.44 0.0015 3.80 0.0037 2.99
HAEE (Light color vegetables ) 0.0058 29.30 0.0008 18.67 0.0107 27.84 0.0425 34.05
Bt KA ( Fresh fruits ) 0.000 1 0.75 0.0000 0.93 0.0004 0.91 0.0008 0.63
3% A (Pork ) 0.0011 5.36 0.0001 2.85 0.0021 5.55 0.0122 9.79
HAth 7 A ( Other meats ) 0.0000 0.11 0.0000 0.00 0.0001 0.23 0.0002 0.17
B PIIE( Animal viscera ) 0.0013 6.65 0.0000 0.00 0.0046 12.01 0.0112 8.96
&2 (Poultry ) 0.0001 0.29 0.0000 0.51 0.0002 0.43 0.0003 0.26
52 (Milk ) 0.0001 0.51 0.0000 0.00 0.0003 0.78 0.0007 0.52
fif £ (Eggs ) 0.0002 0.82 0.0001 1.72 0.0004 0.94 0.0009 0.72
#HF2 ( Fish/Shrimp ) 0.0048 24.30 0.0007 17.06 0.0090 23.26 0.0189 15.16
H A KL (mg/ A )( Total Cd intake per day ) 0.0199 0.0042 0.0386 0.1248
—JE A HE(mg/ A ) Dietary Cd intake per week ) 0.1391 0.0295 0.2703 0.8738

5 PTWI 14354 ( Percentage of PTWI, % ) 34.30 7.28 66.63 21542
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