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Behavior of MeHg production in a Hg(ll) ion spiked paddy field soil during
multi-year rice cultivation and the mechanism of MeHg accumulation in rice grain
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To investigate the accumulation of methylmercury in rice grains, the uptake
behavior of mercury by rice plant was examined through hydroponic experiments, which involved
addition of mercury to the culture solution. In addition, the formation of methylmercury from
mercury ion in waterlogged soil and the uptake of the formed methylmercury by rice plant were
investigated. The results of hydroponic experiments showed that mercury ion and methylmercury, added

to the culture solution, accumulated in the roots, and only methylmercury was transferred to the
ears during ear growth. The concentration of methylmercury in the waterlogged soil fluctuated
greatly during the rice cultivation period, with and without rice plants. Of note, methylmercury
concentration increased with decreasing soil redox potential; however, with further decrease in soil
redox potential, methylmercury concentration decreased.
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Step
1
Step Fraction of Hg Extractants Condition
1 Water—extractable Hg 10 mL of deionized H20 20-25°C 18h end - over - end shaking
2 Acid—soluble Hg 10 mL of CH3COOH (0.11 mol I-1) 20-25°C 18h end - over - end shaking
3 Reduceble Hg 10 mL of NH,OH HCI (0.5 mol I-1, pH 1.5)  20-25°C  18h end - over - end shaking
4 Organic—bound Hg 10 mL of 0.1 mol/LNa,P,0-, 20-25°C 18h end - over - end shaking
5 Elemental Hg 10 mL of 50% (v/v) HNO3 20-25°C 18h end - over - end shaking

6 Hg sulfide
7 Residual Hg

10 mL of 0.03 mol/L Kl in 50% (v/v) HCI 70 =C, 45 min, ultrasonic agitation
Direct determination (MA3000 or HG201)

sample 0.5¢g
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1 0.06 0.03
2 0.12 0.01
3 0.02 0.07
4 2.89 3.31
5 7.25 4.60
6 8.11 1.04
7 1.69 0.00
Grat it (pg) 20.13 9.06
— 4§53 & (pg) 19.25 9.78
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