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ABSTRACT

The objectives of this research were to study the concentrations of essential element
zinc (Zn) and manganese (Mn) and toxic metal cadmium (Cd) in rice grain that was collected
from rice markets in central part of Thailand including, Phichit, Chainat, Nonthaburi
and Nakhonpathom province. Moreover, the Japanese rice samples that were sold
in department store in Nakhonpathom were also studied. The estimate daily intake (EDI)
of consumption of rice grain the contaminated with Zinc (Zn), Manganese (Mn) and cadmium
(Cd) was applied in order to evaluate the exposure rate. The result of this study revealed that
the 7 groups of rice sample were collected including, polish fragrant rice, polish Sowhai rice,
multi-strain mixed polish rice, brown rice (rice berry), unpolished rice, sticky rice and Japanese
rice. The result of Zn, Mn and Cd analysis by atomic absorption spectrophotometer showed
that the average concentrations of Zn and Mn were 16.193+1.322 mg/ke and 20.788+2.385 mg/kg
respectively. The highest average concentrations of Zn and Mn were found in unpolished rice
samples group. The concentrations of Zn in all 7 groups of rice grain ranged from 6.667-18.614
me/ke. The concentrations of Mn in all 7 groups of rice grain range ranged from 5.404-29.750
me/kg. The highest average contamination of Cd was found in sticky rice group which was to
be 0.015 +£0.016 mg/kg. The concentrations of Cd in all 7 groups of rice grain ranged from 0.001
- 0.050 mg/ke. The contamination of Cd in rice grain did not exceed the permissible guideline
(0.4 mg/kg). When assessed the EDI values from rice consumption in one day, it was found that
the average EDI values of Zn /body weight (BW) were 0.064 + 0.008 - 0.092 + 0.007 mg/kgBW/day.
The average EDI values of Mn/BW were 0.035 + 0.007 - 0.118 + 0.013 mg/kegBW/day. The average EDI
values of Cd/BW were 0.005 + 0.019 - 0.138 + 0.083 mg/keBW/day. The obtained exposure rates of Zn
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in this study were lower than one day recommendation value. However, the exposure rates
of Mn exhibited the trend of exceeding the recommendation value. The exposure rates of Cd
did not exceed the standard value and it did not increase the risk from exposure of Cd

by consumption of rice samples that can be found in some area in the country.

Keywords: zinc, manganese, rice grains, exposure assessment
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