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Survey on the Content and Intake of Lead and Cadmium in Crayfish from Market in Shanghai WU
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Abstract: Objective  To study the content of lead and cadmium in market crayfish Procambarus clarkii , and assess
the amount of intake from dietary consumption of crayfish in Shanghai. Methods  Total of 75 crayfish samples were collected
according to stratified random sampling, and the samples were determined by graphite furnace atomic absorption spectrometry.
Crayfish consumption was assessed by questionnaire on dietary habit of crayfish among 600 local residents. Then, lead and cadmium
intakes were assessed through dietary intake assessment model. Results  The average concentrations of lead and cadmium
in crayfish body were 0.106 mg/kg and 0.009 mg/kg. The Peo of lead in wild crayfish in low stream season exceeded the Codex
Alimentarius Commission CAC standard, which was much higher than that in cultural crayfish in high stream season. The Py
of cadmium in crayfish head exceeded the CAC standard, which was higher than content in body P<0.05 . The mean weight of
yearly crayfish consumption in the youth was 1.79 kg, which was higher than in adolecent and the elderly P<0.05 . The means of
weekly lead and cadmium intake due to taken crayfish were 0.122 pug/kg and 0.010 pg/kg, at 0.49% and 0.15% of PTWI provisional
tolerable weekly intake , respectively. The mean lead intake in adolecent and Py, in the youth ware 0.208 pg/kg and 1.43 ng/kg, at
0.83% and 1.43% of PTWI, respectively. The upper limit of lead and cadmium intake in the elderly were at 0.09% and 0.06% of
PTWI. Conclusion Lead intake due to crayfish consumption in adolecent and youth was high, which would be risky to health.
Cadmium intake due to crayfish consumption was in safe level.
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11~12 5~7 1 mg/kg
75 Table 1 The lead level in crayfish by various group
50 EN) 99
112 5 Group Number Mean  Psx Poo Py Max
600 299 301 Bart Head 75 0036 0012 0099 0312 0320
< ~ ~
s 17159 18-34 119 35-59 Body 75 0106 0005 0109 1960  2.700
220 > 60 102
12 Period Highflow 90 0030 0005 0048 0428 0620
121 Lowflow 19 0327 0600 0844 2520 2700
GBI/T 5009.12—2003 * GBIT Environment Culural 42 0019 0005 0026 0225 0270
6
5009.15—2003 Wild 21 033 0073 0630 2500 2.700
192 EE— e 3 0199 0019 058 2350 2700
Cooked 31 0022 0005 0026 0237 0270
1.2.3 !
= x x x / 365dx 2 mg/kg
7d | Table 2 The cadmium level in crayfish by various group
50 EN) 99
Group Number ~ Mean Pso Py Pog Max
1 Part Head 75 0438 0140 059 4870 15.600
90 Poo Body 75 0009 0004 0019 0069 0120
PQO P‘EJO P90
. Period Highflow 56 0007 0004 0017 0045 0051
Lowflow 19 0013 0006 0021 0104 0120
provisional tolerable weekly intake PTWI Environment Cultural 42 0008 0004 0018 0046  0.051
0.025mg/kg °  0.007 mg/kg *° wild 21 0013 0005 0019 0102  0.120
3 0012 0005 0028 0096 0120
1.24 Excel SPSS 13.0 Process  Raw
; Cooked 31 0006 0004 0012 0035  0.040
. _ 2.2
Kruskal-Wallis a=0.05
40.0%
32.3% 1
21 1=T72617 P<0.05
0,
P 0036  0.099mgkg 55.5%
0,
Pe 0106  0.109mglkg 1 21.8%
t=-1611 P>0.05 31.8% 29.6%
7= 1 74.5%
4828 -4013 P<005 3
Pgo 0.844mg/kg  0.630mg/kg 3
Codex Alimentarius Commission  CAC Table 3 The consumption frequency of crayfish by different age group
0.5mg/kg *
1 <1 >1 >1 / =21 /
Agegroup None  <Quarterly = Quarterly > Monthly > Weekly  Total
0438mglkg Ps  0.596mglkg Year
< 17 66 46 27 16 4 159
CAC 0.5mg/kg = 415%  28.9% 17.0% 10.1% 25%  100.0%
26 27 36 24 6 119
Pao 0.009 0.019 mg/kg 1834 o18%  227% 30.3% 202%  50%  100.0%
t=2.075 P<0.05 35-59 72 78 31 34 5 220
. 32.7%  355% 14.1% 15.5% 23%  100.0%
= 76 15 5 0 102
0987 -1144 -0.632 P>005 ) 260 40 147% a9% 5% o0%  100.0%
' ' ' ' 240 166 99 80 15 600

Total 40.0% 27.7% 16.5% 13.3% 2.5% 100.0%
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1.43 kg Pao Pao

3.60kg 26.00kg PTWI 0.49% 0.15%
7$=79.089 P<0.05
Py 1.79kg 4.88kg
0.29kg 4
4 kg/ 2000
Table 4 The consumption of crayfish by different age group kg/year 750%  24.80% 12
50 90 99
Agegroup Year  Number  Mean Pso Poo Pgo Max 1/10
< 17 159 0.96 0.10 242 19.10 20.80 PTWI 0.75% 2.48%
18~34 119 1.79 0.80 4.88 23.20 26.00 PTWI
35~59 220 212 0.30 3.60 37.40  104.00 Pw  PTWI
> 60 102 0.29 0.00 0.72 5.38 5.40 0.75%
Total 600 1.43 0.20 3.60 26.00 104.00
PTWI 0.65%
2.3
PTWI
Py 0.122pug/kg  0.233 pg/kg PTWI 0.49% 0.93% 1.39%
.32%
Py 0.208 pg/kg
0.517 ug/kg PTWI 0.83% 2.07%
Py 0.357 pg/kg PTWI  1.43%
0.164 pg/kg PTWI  0.65%
IARC
0.023 ng/kg PTWI  0.09%
P9O
0.020 ng/kg  0.042 pg/kg PTWI 0.28% 0.60%
P90
0.044 pg/kg  0.030 pg/kg PTWI 0.63% 0.43%
0.004 ng/kyg PTWI  0.06% 5
5 nglkg 1
Table 5 The lead and cadmium intake due to crayfish by various age group
Age group % P % Upper %
Heavy metal Voar Mean  PTWI ® PTWI imie | PTWI
< 17 0208 0.83 0517 207 0532 213
Lead 18~34 0.136 055 0357 1.43 0368 147 ) ],
35~59 0.105 042 0159 0.64 0.164 0.65 2007 2 15-17.
> 60 0.009 0.04 0.022 0.09 0.023 0.09 J
Total 0.122 049 0233 093 0.240 0.96 .
2007 18 4  44-46.
< 17 0.018 025 0.044 0.63 0.093 1.32
Cadmium . D .
18~34 0.012 0.17 0.030 043 0.064 0.92
35~59 0.009 0.13 0.014 0.19 0.029 0.41 2004.
> 60 0001 001 0002 003 0004 006 - 2002
Total 0010 015 0020 028 0042 0.60 J. 2004 33 4 473-474.
.GB/T 5009.12—2003
3 S . 2004.
.GB/T 5009.15—2003
CAC S . 2004.
6.7% 17.3% . M .

2006.
WHO FAO. Consultations and workshops dietary exposure

assessment of chemicals in food report of a joint FAO/WHO
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