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Summary

A kind of edible sea brown algae, Hijikia fusiforme, contains high amount of inorganic arsenic. British Food
Standard Agency (FSA) advised people not to eat a type of seaweed called Hijiki, on July 2004, because of the high
levels of arsenic that it contains. In this study, we examined the removal of arsenic compounds by soaking proce-
dure with water, and the excretion of arsenic contained in H. fusiforme was investigated in mice. The arsenic com-
pounds were determined by hydride generation-atomic absorption spectrometry (HG-AAS), and the speciation analy-
sis of arsenic was used by high performance liquid chromatograph coupled with inductively coupled plasma mass
spectrometer (HPLC/ICP-MS). It was made clear that the 28.2~588% of the total arsenic in alga were removed
with water, 49.3~60.5% of arsenic eluted by heated cooking procedure, thus 88.7~91.5% of total arsenic is remov-
able with cooking process. Hijiki was given to the mice, dimethylarsinic acid (DMAA) was mainly metabolized in
urine. It became clear that soak with water and heated cooking procedure are effective in removal of arsenic from
edible brown algae.
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Fig. 1 Chemical forms of arsenic standard.
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Table 1 Analytical conditions of HPLC/ICP-MS

HPLC
Column Inertsil As (2.1 X 150 mm)
Column temp. 40T
Flow rate 0.20 mL/min
Injection volume 5ul
Mobile phase 10 mM Sodium 1-Butanesulfonate
4 mM Tetramethylammonium hydroxide
4 mM Malonic acid
0.5 % Methanol
ICP-MS
RF power 15 kW
Plasma gas flow 18 L/min
Nebulizer gas flow 091 L/min
m/z 75 (As)
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Fig. 2 HPLC/ICP-MS chromatogram of arsenic standard compounds and arsenosugar.
Sample injection volume: 5 uL. Arsenic standard compounds: 10 ugAs/L.
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Table 2 Total arsenic contents of Hijikia fusiforme
(ugAs/g, dry weight)

Concentration (ugAs/g)

Source Type
Sample A Sample B
Japan sprout Hijiki 41.7 444
long Hijiki 45.8 46.7
South Korea sprout Hijiki 715 65.6
long Hijiki 79.5 79.8
China sprout Hijiki 48.6 36.0
long Hijiki 375 424
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Fig. 3 Decrease of arsenic in Hijikia fusiforme.
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Fig. 4 HPLC/ICP-MS chromatogram of dry Hijiki and cooked Hijiki.
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