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Figure 2 Instruments for heavy metal analysis (a) Microwave acid digestion and (b) Atomic absorption spectrometer.
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Anwiuiunalangmin (@svy uanidly neuas uusnila uag
daned) Tutndedven Jmiaivas wan1sfinwr nuen EDI ves
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Wihfu 0.003-0.013 fadn3u/3u A1 EDI vesmasuad wiriu 0.15-
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Table 1 Heavy metal concentration (mean + SD) in paddy fields

140

Tunns@nwinanan Ten1561989A1 RDI 910 United States
Department of Agriculture/United States Department of
Health and Human Services, Dietary Guidelines for
Americans 3 A.A. 2010 ds8uguindndadnenlufiuilfdnwid
ANURBASERRgUA N

Types of heavy metal

Study areas

Cu Mn Pb Zn cd

Irrigated areas

Soil (me/kg) 2.367+2.02" 208.808+120.46™ 30.85+10.92° 4.758+2.76™" 0.094+0.12*
Water (mg/L) 0.039+0.007 % 0.019+0.031% 0.889+0.387 0.017+0.011 % 0.0001+0.0002%
Rice plant (mg/kg) 4.258+3.86°° 372.7+51.73 47.858+20.59" 21.958+9.95° 0.024+0.01°
Rice grain (mg/kg) 0.00250.0007° 0.0001+0.00006° 1.645+0.08" 0.735+0.16° 0.119+0.007*
Rain-fed areas

Soil (meg/kg) 2.396+3.2" 185.084:228.0° 42.794+18.71" 7.602+9.91°" 0.024+0.03"
Water (mg/L) 0.039+0.008 % 0.134+0.275™ 0.923+0.272 " 0.016+0.008 0.0011+0.0043>
Rice plant (mg/kg) 1.963+2.82° 380.51+161.48° 45.786+16.15" 23.203+7.75" 0.021+0.03*
Rice grain (mg/ke) 0.0028+0.003" 0.0001+0.00003° 1.662+0.07° 0.541+0.162° 0.114+0.005"

® Significant difference (p < 0.05) between irrigated and rain-fed areas. ** Significant difference (p < 0.05) among heavy metal concentration in soil, rice plant

and rice grain. ¥ The concentration of heavy metals in water was not statistically compared to the significant differences in soil, rice plants, and rice grains due

to the use of different measurement units.

Table 2 Comparison of the EDI of heavy metals (mean + SD) from rice grain studied with the RDI

EDI (mg/day/person)

RDI (mg/day/person)

Types of heavy metal References
Male Female
Cu 0.00061+0.00003 0.90 0.90 Srinuttrakul et al. (2018)
Mn 0.00002+0.000001 2.30 1.80 Srinuttrakul et al. (2018)
Pb 0.39+0.11 0.21 0.21 Atique Ullah et al. (2017)
Zn 0.15+0.08 11.00 8.00 Srinuttrakul et al. (2018)
Cd 0.027+0.005 0.06 0.06 Atique Ullah et al. (2017)
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Heavy metal contamination in rice paddy is a serious problem in many Asian countries. This study
aimed to measure the concentrations of heavy metals ( copper, manganese, zinc, lead, and
cadmium) in rice-growing areas and assess the estimated daily intake (EDI) in Buri Ram Province.
Soil samples (62 samples), water samples (57 samples), rice plant samples (62 samples), and rice
grain samples (11 samples) were collected throughout Buri Ram Province. The heavy metal
concentrations were determined using an Atomic Absorption Spectrophotometer (AAS), and the
Estimated Daily Intake (EDI) of heavy metals from commonly consumed rice samples in Buri Ram
Province was calculated. The results showed significant differences in copper concentration
between the irrigated areas and rain-fed areas, with values of 4.258 and 1.963 mg/kg, respectively.
The highest concentration of manganese was found in the soil, and the lowest was found in the rice
grains. The concentration of lead showed significant differences in soil between irrigated areas and
rain-fed areas, with values of 30.85 and 42.794 mg/ kg, respectively. However, in rice plants, the
highest accumulation of lead was found to be 47.858 and 45.786 mg/kg in irrigated areas and rain-
fed areas, respectively. The highest concentration of zinc was found in rice plants, with values of
21.958 and 23.203 mg/Kkg in irrigated areas and rain-fed areas, respectively. The concentration of
cadmium was found to differ significantly between irrigated areas and rain-fed areas in water, with
values of 0.0001 and 0.0011 mg/I, respectively. However, in rice grains, the highest accumulation
of cadmium was found when compared to soil, water, and rice plants, with values of 0.119 and
0.114 mg/kg in the irrigated areas and rain-fed areas, respectively. Furthermore, based on the EDI
assessment, it was found that the values did not exceed the recommended daily dietary allowances
(RDI) except for lead, where the EDI value (0.39 mg/day/person) was higher than the RDI value
(0.21 mg/day/person). The contamination of heavy metals in rice cultivation areas can arise from
multiple sources. Therefore, testing for heavy metal concentrations in rice cultivation areas and
regular monitoring of human health risks are necessary.
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