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Pollution status and health risk assessment of heavy metals in grains in Wuxi city
LIU Ping, REN Liang, ZHOU Weijie, QIAN Hongdan
(The Affiliated Wuxi Center for Disease Control and Prevention of Nanjing Medical University, Wuxi
Center for Disease Control and Prevention, Jiangsu Wuxi 214023, China)

Abstract: Objective To investigate the pollution status of heavy metal contamination in commercially available grains
in Wuxi, and to access the potential risk to humans. Methods The grains such as rice, flour and coarse cereals sold in
Wuxi were collected, and the contents of Pb,Cd.Hg.As were detected according to the national standard method. The
single factor pollution index and Nemero multi-pollution index were used to evaluate the pollution status of heavy metals in
grains, and the environmental health risk assessment model recommended by the U. S. Environmental Protection Agency
(US EPA) was used to evaluate the health risk caused by heavy metals through diet. Results The single factor Pollution
Indexs of rice, flour and coarse cereals were all less than 0. 6, which is within the safe range. The carcinogenic risk value
of grains is 1. 71x10™, which is within the acceptable risk level recommended by US EPA, and rice is the major exposure
media. The non carcinogenic hazard quotient (HQ) of all four metals were all less than 1, which were decreased in the order
of As>Cd>Hg>Ph. All the non carcinogenic hazard index (HI) was less than 1 too, which were decreased in the order of rice>
flour>coarse cereals. Conclusion The heavy metal contamination of grains in Wuxi is within the acceptable range, and
the health risk assessment showed that carcinogenic risk value of grains was within the acceptable risk level recommended
by US EPA. The main carcinogenic and noncarcinogenic risk all come from rice, and the attribution factor is arsenic.
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Table 1 Detection methods and limits of heavy metals in

grains/(mg/kg)
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Table 2 Grade of the heavy metal contamination level in grains
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Table 3 Factors of the exposure assessment of heavy metals
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Table 4  Reference doses and cancer slope factors of heavy metals
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Table 5 The results of heavy metals in the grain samples
JLEK =S n F U /(mg/ke)  FHIE/ (mg/ke) P90/(mg/kg)  P95/(mg/kg) KR/ % AR R/ %
KAk 30 0.04~0.167 0.079 0.155 0.164 30(100.00) 0
i ThI A% 49 ND~0.028 0.010 0.019 0.021 32(65.31) 0
A 40 ND~0.044 0.009 0.020 0.021 19(47.50) 0
B 119 ND~0.167 0.027 0.076 0.111 81(68.07) 0
NS 30 ND~0.172 0.032 0.079 0.128 24(80.00) 0
i k) 49 ND~0.166 0.052 0.114 0.148 43(87.76) 0
" AR 40 ND~0.19 0.045 0.118 0.140 31(77.50) 0
HI{E 119 ND~0.19 0.044 0.100 0.140 98(82.35) 0
Kok 30 ND~0.011 0.005 0.010 0.011 28(93.30) 0
e THI A 49 ND~0.014 0.003 0.010 0.012 16(32.65) 0
i 40 ND~0.015 0.002 0.009 0.015 8(20.00) 0
B {H 119 ND~0.015 0.003 0.010 0.011 52(43.69) 0
Kk 30 0.002~0.14 0.044 0.130 0.14 30(100.00) 1(3.33)
. [k 49 0.003~0.096 0.023 0.044 0.050 49(100.00) 0
i 4 40 ND~0.035 0.004 0.018 0.025 36(90.00 0
¥I{H 119 ND~0.14 0.025 0.048 0.110 115(96.64) 1(0.84)
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Table 6 The pollution indices of the metals in grains
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Table 7 Carcinogenic risks due to exposure to heavy

metals via grains
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Table 8 No-carcinogenic risks due to exposure to heavy

metals via grains
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