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Decrease of Mineral Components in Hijiki by Soaking in Water and Warm Water
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Summary

Hijiki contains plenty of nutritious minerals and is a familiar foodstuff in Japan. On the other hand, it also contains
a lot of inorganic arsenic. Previous study showed 80~90 % of arsenic (As) in hijiki was removed by soaking and
boiling in water. However, the decrease of nutritious mineral components in hijiki by such processes has not been
resolved well. In order to grasp the elution of Mg, K, Ca and Fe in hijiki by soaking in water or warm water, the
elution volume of each element and As was investigated until 120 min at 20C, 40C, and 80C. As a result, 75~ 95
% of As in Me-hijiki (sprout hijiki) and 70~90 % of As in Naga-hijiki (long hijiki) were removed by soaking in water
at each temperature, whereas more than 50 % of Mg, K, Ca and Fe in hijiki remained. In addition, the elution vol-
ume of As in hijiki increased and also those of Mg and K slightly increased, as temperature rose, however those of
Ca and Fe hardly changed. These results suggested that the soaking process was useful for removing inorganic As
and didn’t affect the discharge of mineral components too much. Therefore, processed hijiki is a resource of miner-

als sufficiently.
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Table 1 Analytical conditions of ICP-MS

As Mg K Ca Fe

RF power (kW) 15 13 13 1.3 1.3
Nebulizer gas flow (L/min) 1.09 1.05 1.05 1.05 1.05
Measurement mode DRC STD STD STD DRC
Reaction gas 02 - - - CH4

Cell gas flow (mL/min) 0.8 - - - 0.75

m/z 91(AsO™*) 24 39 44 56

Table 2 Total concentrations of the elements in dried Me-hijiki (sprout hijiki)

As

Ca Fe

Concentration (ug/g, dry weight)

140

12,000 480

Table 3 Total concentrations of the elements in dried Naga-hijiki (long hijiki)

As

Ca Fe

Concentration (ug/g, dry weight)

16

12,000 300
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Fig. 1 Elution of Mg by soaking in water or warm water.
20~30 % of Mg in Me-hijiki and 20~40 % of Mg in Naga-hijiki were eluted by soaking in
water for 60 minutes at each temperature.
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Fig. 2 Elution of K by soaking in water or warm water.
35~45 % of K in Me-hijiki and 30~50 % of K in Naga-hijiki were eluted by soaking in water
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Fig. 3 Elution of Ca by soaking in water or warm water.
10 % of Ca in Me-hijiki and 5~ 15 % of Ca in Naga-hijiki were eluted by soaking in water for
60 minutes at each temperature. The elution rate of Ca in Me-hijiki didn’t almost change after
20 minutes in soaking in water at each temperature.
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Fig. 4 Elution of Fe by soaking in water or warm water.
Each 5~10 % of Fe in Me-hijiki and Naga-hijiki was eluted by soaking in water for 60 min-
utes at each temperature. The each elution rate of Fe in Me-hijiki and Naga-hijiki didn’t
almost change after 10 minutes in soaking in water at each temperature.
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Fig. 5 Elution of As by soaking in water or warm water.
More than 75 % of As in Me-hijiki and 55~90 % of As in Naga-hijiki were removed by soak-
ing in water for 60 minutes at each temperature. The elution rate of As in Me-hijiki didn’t
change after 60 minutes in soaking in water at 20 C.
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BB BKE LS ICHBRE LIBEIC LD, FeVFBIORL YFHNSLENENTE~95%, 55~90%
DAsHHEHLTL 2DITH LT, 50% Mg, K, Ca, FedFkff LT, T LA I YR AsOHE
WEEWIinL, Mg, KOBEHRIZDOTLIHIMLZZA, Ca, FeDEMFIZIZEAEEL L Lh 572 LIL, TORE
LIOMREDFENI L B VX As, Mg, KOBEHFEDEVANIERHT 200EH 52 TiEav, BLEofRELD
AsOEHE I AT VORFFEOMIIE L 2R LIEOEES X O IE, Fe Y Foda40C T2, EeVFoghs
L0CTOORDHETHLEEZEZONTZ, TNHDIENLLIFOKREL LS CICHER LIZER e FoBREITH L
THHMTHY, o VFhMg, K, Ca, FeDHMIIH LTI T YV HEEZLEZhVEEZ SN, Lzh > TKE
LabWIRBR LULEZ LT e VR IATVMRBE LTHITHLEEZ BN,
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