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Introduction
Jasmine rice is a staple crop for Thai pop-

ulation and is originally from Thailand which
is a long-grain variety of rice that has a nutty
aroma and a subtle and pandan-like flavor.
The quality can vary considerably depending
on where it is grown. The northeastern and
northern regions of the country are the ideal
combination of soil and climatic conditions to
produce the best jasmine rice. As a result, jas-
mine rice has been known as major Thai rice
which exports in the world rice market. How-
ever, there was incident that Thai jasmine rice
produced from the area of Mae Sot District,
Tak Province, was found to contain markedly
elevated Cd levels [Limpatanachote, P. et al.
2009]. Moreover, Cd may pose risk to human
and animal health in the contaminated area
[Liu, J. et al. 2007]. Other metals such as Cr,
Cd and Cu are also considered as adverse effect
to human and environment as well. The
objective of this study is to evaluate and to
assess the concentration of heavy metals (Cd,
Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn) which
uptake and distribution into Thai jasmine
rice-Khao Dawk Mali 105 cultivars.

Materials and Methods
Soil samples were taken and determined

the concentrations of Cd, Co, Cr, Cu, Fe, Mn,
Ni, Pb and Zn by using Inductively Coupled
Plasma-Optical Emission Spectroscopy (ICP-
OES, Optima 7300 DV, PerkinElmer) and
then seeding and heading the rice plants in
June, 2009. Whole rice plants were taken in
November; 2009.Rice plants were divided
into roots, stems and grains. Heavy metal
concentration in plant parts was determined
with ICP-OES following HNO3-HClO4
digestion procedures followed by AOAC offi-
cial method of analysis [Horwitz, W.and
Latimer,G.W. 2005]. Quality control of
analysis was conducted by using the ICP-
multi-element standard solution IV Cer-
tiPUR® (Merck, Lot.-No.HC760060) as a
spike sample and a glutinous rice reference
material which produced and certified values
by the National Institute of Metrology, Thai-
land [Yafa, C. et al. 2009]. Percent of recovery
of both spike samples and RM sample then
was determined.
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Abstract
Thai jasmine rice-Khao Dawk Mali 105 cultivar in nine heavy metals uptake and accu-

mulation were investigated with soil from Mea Sod paddy field. The area had been contam-
inated with heavy metals including Cd. The soil samples and were taken and determined
the concentrations of Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn by Inductively Coupled Plas-
ma-Optical Emission Spectroscopy (ICP-OES) and then seeding and heading the rice plants
in June, 2009. Whole rice plants were taken in November, 2009.The plants were divided
into roots, stems and grains. Heavy metal concentration in plant parts was determined with
ICP-OES following HNO3-HClO4 digestion procedures. Results revealed that Pb, Cd and
Fe accumulated in roots about 82, 72 and 73 percent, respectively. In contrast, Cr, Ni and
Zn were accumulated in the aboveground parts (stems and grains) about 91, 91 and 60 per-
cent, respectively. Moreover, the ratio of polished rice and whole grains were analyzed, as
the results, Cd and Zn were among the highest ratio as 65 and 49 percent, respectively. Cr,
Ni and Co accumulation in the whole grains is about 86, 84 and 35 percent, respectively.
However, these three metals less accumulated in polished rice as 5.5, 4.6 and 4.7 percent for
Cr, Ni and Co, respectively. Alternative plants and vegetables were also investigated in
terms of uptake and accumulate metals of interest.
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Table 1. Glutinous rice reference material analysis.

Table 2. Distribution of Heavy Metals in Thai jasmine rice (Plant Parts, %).

Results and Discussion
Results demonstrated in Tables 1-3.

Highest concentrations of metal in soil were
Mn, Zn and Cr about 312.89, 69.38, and
34.29 mg/kg, respectively. For major concern
metal, Cd, the accumulation and distribu-
tion into jasmine rice root is about 2.76
mg/kg which is the highest concentration
that accumulated in the plant parts regarding
stem, husk and polished rice. Therefore, Cd
concentration in rice, 0.14 mg/kg, is not
exceed the maximum level in polished rice,
0.4 mg/kg, which recommended by Codex
Alimentarius Commission (CAC) of
FAO/WHO [Kikuchi, T. et al. 2008]. For
other metals, results, in Tables 2 and 3,
revealed that Pb, and Fe were preferentially
accumulated in roots about 82 and 73 per-
cent, respectively. In contrast, Cr, Ni and Zn
accumulated in the aboveground parts (stems
and grains) about 91, 91 and 60 percent,
respectively. Moreover, the ratio of polished
rice and whole grains were analyzed, as the
results, Cd and Zn were among the highest
ratio as 65 and 49 percent, respectively. Cr,

Ni and Co accumulations in the whole grains
were about 86, 84 and 35 percent, respective-
ly. However, these three metals were less
accumulated in polished rice as 5.5, 4.6 and
4.7 percent for Cr, Ni and Co, respectively.
QC and RM samples were measured in terms
of percent of recovery Results, which shown
in Table 1 and Table 3, indicated that the per-
cent of recovery of spike of 40 ppm of stan-
dard sample in soil and rice felt into 80-110
percent Moreover, the percent of recovery of
glutinous rice RM felt into 93 to 107 percent
and the analyzed values were within the
range of assigned or certified values. Also,
percent of recovery of both QC samples is in
agreement with Horwitz's recommendation
(Horwitz W. 2003).

Conclusion
The accumulation and distribution of

nine heavy metals into jasmine rice or plant
parts was revealed. Pb, Cd and Fe were prefer-
entially accumulated in roots where Cr, Ni
and Zn accumulated in aboveground parts. Zn
accumulation in polished rice is higher than



32515th ICHMET

ACCUMULATION IN FOODS AND CROPS

Table 3. Heavy metal contamination in soil and rice samples.

the other eight metals. Results from this study
lead to further investigation regarding alterna-
tive plants that plausible to uptake and accu-
mulate metals in this area concerning sustain-
able environmental management. 
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