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Abstract: The Cd and Cr contents of 49 sorghum samples from five regions of Liaoning Province were determined
by inductively coupled plasma mass spectrometry (ICP-MS). Based on Monte Carlo simulation, the non-carcinogenic risk

index (HQ), total non-carcinogenic risk index (HI), carcinogenic risk index (CR), and total carcinogenic risk index (TCR)
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of the sorghum samples were evaluated, and guidelines for consumption were provided considering the existing health risks. The Cd

and Cr content of the sorghum samples from five regions in Liaoning were in the range of 0.002~0.056 and 0.116~0.782 mg/kg,

respectively. For adults, the HQ and HI of sorghum from the five regions were less than 1, whereas the CR and TCR

were less than 1x10™. For children, the HQ and HI of sorghum from the five regions were less than 1, whereas the CR

was less than 1x10™, with the TCR of sorghum from the Shuangta and Tieling regions being less than 1x10™*. However,

the TCR for sorghum from the Shenhe, Jianping, and Fumeng regions was 1.04x10™ 1.16x10™ and 1.06x0™ respectively,

where the values are slightly larger than 1x10. The overall degree of pollution of sorghum samples from the five regions in

Liaoning Province was low, with the Cd and Cr levels meeting national standards. The HQ, HI, CR, and TCR of sorghum

for adults were at safe levels for all five regions. The HQ, HI, and CR of sorghum from all five regions were at safe levels

for children, with only the Shenhe, Jianping, and Fumeng regions having a lower total carcinogenic risk for children.

However, the total carcinogenic risk could be minimized when the frequency of exposure in Shenhe, Jianping, and

Fumeng was controlled to less than 58, 52, and 57 d/a, respectively.
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in Liaoning Province
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Table 1 Health risk exposure parameters for heavy metals based on Monte Carlo simulation
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Table 2 Content of Cd and Cr in sorghum
4R iy FHME/(mgke) FALE/(mgke) FAMA/(mgke) T KAA/(mgke) A E /%
Cd 49 0.017 £0.017 0.009 0.002 0.056 100.0
Cr 49 0.311£0.178 0.241 0.116 0.782 100.0
*k 3 ITAHAAREMKXERHPCI, CriIEE
Table 3 Content of Cd and Cr in sorghum from different regions of Liaoning Province
3 HEHE Cd/(mg/kg) Cr/(mg/kg)
M aEEm RME P SERE RHE PAEM
TR X 9 0.013~0.056 0.032+0.018" 0.021 0.157~0.540 0.263 £0.115" 0.230
#EPFHRR 9 0.024~0.056 0.037+0.01°a  0.031 0.150~0.619 0.270 £0.142* 0.230
EES Y 10 0.003~0.006 0.004 =0.001° 0.004  0.201~0.339 0.254%0.052° 0.234
ERWR 9 0.006~0.012  0.008 +0.002° 0.008  0.276~0.782 0.558 +0.171°  0.504
SR 3 X 12 0.002~0.028 0.008 +0.007° 0.006  0.116~0.625 0.242+0.170" 0.155

E: RIP AR FE AT £ 7 LB REKF (P<0.05).
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Table 4 Comprehensive evaluation of heavy metal content in sorghum from different regions of Liaoning Province

s FHh e
Cd4& (&) CrsE (#%) RSRIE RSRH#ELZ Cd4%E (#4) CrédE (4) RSR{L RSR #:4%
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Fig.4 Carcinogenic risk assessment of heavy metals
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