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The Relationship Between Cadmium Contents of Peanut and Contents of Exchangeable Calcium in Soil in
Main Production Area in Shandong Province and the Health Risk Assessment to Human Health
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Abstract;Soil and peanut samples were randomly collected from 58 fields within the major peanut production area in Shandong Province,
China. The relationship between levels of total cadmium(Cd) and exchangeable calcium(Ca) in soil with accumulation of cadmium in peanut
was determined and the health risk of Cd in peanut to human health was also evaluated. The experimental results showed that the Cd concen—
trations in the soils collected for this study ranged from 0.03 mg-kg™ to 0.18 mg-kg™, with an average of 0.069 mg-kg™ which is lower than
the soil quality standard for green food production by Ministry of Agriculture. The concentrations of Cd in peanut samples ranged from 0.019
mg-kg™ to 0.46 mg-kg”, with an average of 0.14 mg-kg™. There were 60.3% of peanut samples tested with Cd higher than FAO/WHO quality
standard for green food(0.1 mg-kg™). The average concentrations of exchangeable Ca in soils and total Ca in the peanut samples were 4368
mg kg™ and 0.528 mg g™, respectively. The concentrations of Cd in peanut were decreased as increasing of soil exchangeable Ca even
though the correlation of two parameters were relatively low. Twelve peanut samples(20.7% of total tested samples) exceeded %ADI(100),
which was 0.2 mg-kg™ according to FAO/WHO ML.
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Figure 1 The distribution of sample sites
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Table 1 Cadmium content in soil samples and peanut samples

+E4H/mg kg™ A4 /mg kg
WK R i

L i L iy
B 3 0.046~0.077 0.057 0.027~0.11 0.068

WE 9 0.038~0.18 0.091 0.052~0.46 0.180
TS 1 0.041~0.11 0.074 0.034~0.22 0.13
&y 10 0.032~0.08 0.066 0.074~0.21 0.127
HEE 4 0.057~0.1 0.079 0.062~0.28 0.134
7B 1 0.097 — 0.11 —

wWE 3 0.074~0.092 0.081 0.029~0.035 0.032
i 6 0.034~0.1 0.067 0.019~0.33 0.172
L 3 0.03~0.059 0.049 0.081~0.34 0.197
wr 4 0.034~0.055 0.043 0.082~0.25 0.171
BTE 4 0.037~0.063 0.047 0.039~0.23 0.117
24 58 0.03~0.18 0.069 0.019~0.46 0.140
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Figure 2 Relationship between cadmium contents of soil and peanuts
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Table 2 Contents of exchangeable calcium in soil samples
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Figure 3 Relationship between contents of exchangeable calcium in soil and cadmium contents of peanuts
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Table 3 Cadmium contents, TDI and its %ADI of risky peanut samples

- %ADI {8
Erag BB #a T TR & /g kg™ TDI {&/pg R pere—s USEPA #F
1 YT 0.21£0.012 1.029 14.706 102.942
2 biaon) 0.21+0.004 1.029 14.706 102.942
3 biaon) 0.21+0.020 1.029 14.706 102.942
4 HE 0.22+0.008 1.078 15.406 107.844
5 b9 0.23+£0.017 1.127 16.107 112.746
6 wT 0.24+0.021 1.176 16.807 117.648
7 %T 0.25+0.003 1.226 17.507 122.550
8 HE 0.28+0.005 1.373 19.608 137.256
9 biaon) 0.33+0.028 1.618 23.109 161.766
10 TR 0.34+0.050 1.667 23.810 166.668
11 W& 0.42+0.021 2.059 29.412 205.884
12 W& 0.46+0.009 2.255 32.213 225.492
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