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ABSTRACT

The objectives of this research were 1) to study the level of heavy metal contamination
in rice sold in Muang District, Phitsanulok Province and 2) to assess health risks from heavy metal-
contaminated rice consumption. Rice samples were collected from three distribution sources,
namely, organic rice stores; local market and department stores. All samples then were analyzed
for Cr, Cd, Pb, Cu and Zn using Atomic Absorption Spectrometer. The quantity of heavy metals in
rice then was used for health risk assessment. The results showed Cr content in rice grain samples
sold at department stores. and organic rice shops with average values of 0.55x10-4 and 0.20x10-
4 me/kg, respectively and Cr was not found in the rice grain from local market. The level of Cd in
samples of rice sold in the local market. mall and organic rice stores were 3.80x10, 4.21x10™
and 3.08x10 mg/kg, respectively. However, Pb was not found in the samples of rice from all 3
sources. Meanwhile, Cu content found in rice sold in the local market mall and organic rice stores
averaged 12.40x10%,-13.16x10* and 14.43x10* mg/kg, respectively. For Zn, it was also found in
rice sold in the local market. mall and organic rice stores averaged 154.89x10™ , 158.32x10™ and
188.67x10™ mg/kg, respectively. By comparing the heavy metal content in rice from all 3 sources,
it was found that the amount of Zn>Cu>Cd. >Cr except for rice sold in the local market where
Cr is not found and Pb is not found in rice from all 3 sources.

For health risk assessment, it was found that the HQ value of Cr in rice sold at department
stores and organic rice stores averaged 1.68x10° and 0.61x10°¢, respectively. In the local market,
there was no health risk from the contamination of Cr in rice. The results also indicated that the
HQ for Cd of rice sold in mall and organic rice stores had an average of 349.49x10°, 387.54x10°®

and 282.94x10°®, respectively. For HQ values of Cu in rice from mall and organic rice stores, they



were found 66.52x10°, 70.62x10° and 77.44x10°®, respectively. It was also found that the HQ
value of Zn in the rice sold in the local market mall and organic rice stores averaged 110.80x10°
, 113.25x10° and 134.97x10°, respectively. However, the HQ of these 5 heavy metals is within
acceptable limits. For HI values for metals content in rice sold in the local market. mall and
organic rice stores, the results showed that they were found at 5.27x10™, 5.73x10™* and 4.96x10™,
respectively, where HI of the five heavy metals in all three sources was not classified as dangerous.
It was also found that CR of Cr in rice sold at department stores and organic rice stores averaged
2.52x10® and 0.92x10°®, respectively. There was no cancer risk for Cr In rice sold in the local
market. The mean values of CR for Cd in rice from local market, department stores and organic
rice stores were 13.28x10°%, 14.73x10 % and 10.75x10°®, respectively. However, the CR value of Cr
and Cd were within the no cancer risk level. The results of this research indicated that rice sold
in the local market, mall and organic rice shop in the area of Mueang District Phitsanulok Province

is safe for consumers.



