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Variation of Cd, Zn and Se Contents of Polished Rice and the Potential Health Risk

for Subsistence-Diet Farmers from Typical Areas of South China

ZHANG Liang-yun, LI Lian-qing, PAN Gen-xing
(Institute of Resources, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In this study, a total of 70 polished rice samples were randomly collected at agro-product markets from some typical regions of South
China. Their contents of Cd» Zn and Se were determined by atomic adsorption spectrophotometers ( AAS) and atomic fluorescence spectrometry
(AFS) respectively. The variation of the contents with rice areas was described in terms of soil conditions and the potential health risk by food
exposure to these rice grains for subsistence-diet farmers is discussed. Over 70% of the total samples have Cd contents exceeding the State
Food Security Standards (0.2 mg*kg™") with Cd/Zn ratios exceeding the suggested critical threshold of 0.015. Widest variation was found for
Cd and smallest for Zn; showing rice Cd prone to environmental stress. The extent to which the contents of the analyzed elements varied with
rice areas was greater for Cd and Se than for Zn, though the contents followed in the same order: polluted area > acid paddy area and neutral
paddy area. This further evidenced a determinacy of chemical availability in rice Cd uptake. Taking the reference dose values by WHO and
USEPA, the health risk by Cd exposure to the rice diet from different areas was estimated. The consumption of rice from polluted area and acid
paddy area may impose serious health risks for subsistence diet farmers though those from neutral paddy area may be still safe under the WHO
guideline. It is demanded that the problem of the rice grains high in Cd and low in Zn and Se, and serious potential risk should be taken into
account while developing high-yielding rice in acid and polluted rice area of South China. Technology for depressing Cd uptake and low-Cd
cultivar breeding should be pursued in rice production sector in the future.
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Table 1  Distribution of the rice samples collected from different rice areas
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Table 2 Variation of Cd>Zn, Se contents and Cd/Zn ratio

of the rice samples
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Fig.1 Frequency distribution of Cd, Zn and Se contents
of the polished rice samples studied
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Fig.2  Variation of contents of Cd> Zn and Se> and the Cd/Zn of the rice samples with rice areas
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Table 3 Potential exposure dose and risk of rice Cd for subsistence diet farmers
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