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Abstract Heavy metals HMs may cause deleterious effects on human health due to the ingestion of food grain grown in contaminated soils.
Heavy metal contaminated soils resulting from sewage and wastewater irrigation is the major concern because the potential risk on human
health was involved. In the present study, in order to acquire better understanding of the characteristics of translocation and enrichment of
heavy metal in sewage irrigated soil-wheat Triticum aestivum system, we collected the samples from 24 sewage—irrigated fields located at
the suburb Beijing. The concentrations of Cu, Cd, Cr, Pb and Zn in the soil and wheat seed were determined by High Resolution Inductively
Coupled Plasma Mass Spectrometry HR-ICP-MS . Based on the results, we assessed the potential health risk for local residents. The results
indicated that the average concentration of Cu, Cd, Cr, Pb and Zn in the sewage—irrigated soil was 26.51, 0.24, 101.29, 28.04 mg *kg™" and
85.59 mg kg™ respectively, which were higher than soil background value of Beijing, revealing the heavy metal accumulation in the soils of
sewage—irrigated fields. Concentration or accumulation of Cu, Cd, Cr, Pb and Zn in wheat seed followed the sequence Zn 52.38 mg-kg™ >
Cu 6.09 mg-kg™ >Cr 4.62 mg-kg” >Pb 0.17 mg-kg™ >Cd 0.04 mg-kg™ . The Zn and Cr concentrations of several wheat seed samples
exceeded the permissible limits of China standard for food safety. The facts emphasize that we should be pay additional attention on food safe—

ty. In relation to non—carcinogenic risks, Hazard Quotient HQ of individual metal presented values inside the safe interval. However, health
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risk due to the added effects of five HMs was significant for rural children and rural adults, but not for urban adults and urban children. HQ

individual risk and HI Hazard Index of aggregate risk to different inhabitants due to HMs followed the same sequence country children>
country adults>urban children>urban adults. Amongst the HMs, potential health hazards due to Cu and Zn were large, and that due to Cr was
the minimum. It suggests we should pay more attention on its circulation area and scope of wheat grain in sewage—irrigated area and the po—
tential added threat of HMs to the health of country inhabitants both children and adults through consumption of wheat in Sewage—irrigated
area of Beijing.
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Table 1 The physical and chemical properties of the topsoil 0~20 cm  in study area
Sample area Soil characteristics Range Mean Std
24 24 Subsamples OM/g kg™ 4.92~42.51 15.90 0.43
pHI1:5 7.57~8.54 8.12 0.04
CaCOy/g kg™ 0.07~60.33 14.44 1.10
Sand/g-kg™ 418.68~452.63 437.63 27.18
Slit/g kg™ 304.38~331.56 322.26 23.54
Clay/g-kg" 222.50~258.49 240.11 18.67
oM Sand 2.0~0.05 mm  Slit 0.05~0.002 mm  Clay <0.002 mm .
2 mg-kg™
Table 2 The concentrations of heavy metal in the sewage—irrigated soils of Beijing suburb area mg-kg™
1985 Ratio of
Element Range Mean Std  National secondary standard ~ Soil background value  Concentration in 1985 exceeding standard value
Cu 13.31~60.04 26.51 10.34 100 23.6 10.07** 0
Cd 0.01~0.42 0.24 0.11 0.6 0.074%* 0.132%* 0
Cr 64.55~166.83 101.29  22.05 300 68.1%* 52.66%* 0
Pb 19.9~42.83 28.04 5.98 300 25.4% 13%* 0
Zn 61.59~142.52 85.59 18.74 250 102.6%* 42.32%* 0
H ok P<0.05  P<0.01 o *and ** are significant at 0.05 and 0.01 probability levels

between mean and background level respectively, the same below.
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Table 3 The concentration of heavy metal in wheat seed mg-kg™
Tolerance limits of 1985 Ratio of
Element Range Mean Standard deviation Chinese standards Concentration in 1985 BCF exceeding standard value
Cu 4.21~12.34 6.09 1.57 10 6.3%* 0.23 0.04
Cd 0.007~0.095  0.04 0.02 0.1 0.015%* 0.17 0
Cr 0.22~8.95 4.62 2.08 1.0 0.147%* 0.046 0.93
Pb 0~0.63 0.17 0.21 0.2 0.046%* 0.006 0.37
Zn 30.70~95.72  52.38 13.05 50 17.7%%* 0.61 0.52
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