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Identification of iodine molecular species in several edible seaweed
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Summary

To clarify the nutritional availability of iodine in seaweeds, the solubility and molecular species of iodine in sever-
al edible seaweeds were examined. The extraction rate of iodine from dry powdered seaweed samples by water or
protease treatment was almost 100% for four species of kombu (Saccharina japonica, S. angustata, S. ochotensis,
S. diabolica), but 37-88% for seaweeds other than kombu. In seaweeds other than kombu, some of the iodine may
be either physically unextractable due to the cell walls or bound to insoluble substances. When the extracts obtained
by protease treatment were analyzed by HPLC-ICPMS, iodide ions and iodoamino acids, monoiodotyrosine (MIT) and
diiodotyrosine (DIT), were detected in all of them. In kombu, hijiki (Sargassum fusiforme), arame (Eisenia bicyclis),
and wakame (Undaria pinnatifida, leaflike part), more than 90% of the iodine were iodide ions, whereas the propor-
tions of MIT and DIT were relatively high in susabi-nori (Neopyropia yezoensis), hitoe-gusa (Monostroma nitidum),
and mekabu (Undaria pinnatifida, root portion). In particular, more than 60% of iodine was iodoamino acids in
susabi-nori which contains about 40% protein. In addition, several edible seaweeds contained unknown iodine com-

pounds, although the amount ratios were small. These results indicate that iodine in powdered kombu is easily ab-

sorbed and effectively utilized.
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Table 1 Iodine concentration in seaweed samples
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Seaweed samples

Standard Japanese name

Todine concentration (ug/g)

Saccharina japonica <arv7 3213
Saccharina angustata ey Hharrs 2143
Saccharina ochotensis Vyvarrs 1530
Saccharina diabolica FTIOARAYT 3355
Sargassum fusiforme S 504
Neopyropia yezoensis A 35
Eisenia bicyclis T TR 486
Undaria pinnatifida, leaflike part 7 A 69
Undaria pinnatifida, root portion AN T 48
Monostroma nitidum [N 20
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Table 2 Extraction rate of iodine in water or by protease treatment

Seaweed samples

Water extraction (%)

Protease treatment (%)

Saccharina japonica

Saccharina angustata
Saccharina ochotensis
Saccharina diabolica

Sargassum fusiforme
Neopyropia yezoensis

FEisenia bicyclis

Undaria pinnatifida, leaflike part
Undaria pinnatifida, root portion

Monostroma nitidum

101.2 = 1.5 100.8 = 1.3
986 = 2.1 99.1 = 2.0
975 = 3.1 99.2 £ 15
973 £ 3.0 98.6 = 2.0
58.2 = 24 716 = 2.3
60.3 = 2.1 63.5 + 1.8
877 = 46 841 = 2.2
36.5 = 0.7 580 = 1.1
580 = 2.1 80.7 = 1.2
789 = 3.1 792 £ 15

Values are means * SD (n=4). *, Significant difference form water extraction at p < 0.001.

lodide ion (3.5 min)
DIT (12.9 min)
MIT (18.7 min)

lon intensity derived from 27|

0 5 10 15 20 25
Retention time (min)

Fig. 1 Elution pattern of iodide ion, monoiodotyrosine (MIT) and
diiodotyrosine (DIT) in HPLC-ICPMS
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Fig. 2 Elution pattern of 0.1M HCI extract of several seaweed samples treated with protease in HPLC-ICPMS



Table 3 Composition of iodine molecular species in extract of seaweed samples after protease treatment

Todine molecular species (%)

Seaweed samples

Todide ion MIT DIT Unknown
Saccharina japonica 90.2 <0.1 0.2 9.6
Saccharina angustata 984 0.6 0.6 04
Saccharina ochotensis 91.6 0.1 0.3 8.0
Saccharina diabolica 99.1 0.1 0.1 0.7
Sargassum fusiforme 96.2 2.5 1.1 0.2
Neopyropia yezoensis 376 49.5 12.9 ND
FEisenia bicyclis 96.5 1.8 1.7 ND
Undaria pinnatifida, leaflike part 95.1 34 15 ND
Undaria pinnatifida, root portion 79.6 12.3 6.3 1.8
Monostroma nitidum 69.0 13.0 12.7 5.3

ND: not detected.
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