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Contribution of marine microbial
activities to the transformation of
iodine species in seawater
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In seawater, iodine concentration is relatively constant (0.3
to 0.5 g M). There are several, chemical forms of iodine,
iodide (I'), iodate (I0;) and organic iodine and their
concentrations in seawater are variable. Due to the oxic
condition in seawater, 105  is thermodynamically stable and
thus a dominant species. In surface seawater, a reduced form of
iodine, I" also exists probably, due to microbial activity.
Although certain nitrate-reducing bacteria were reported to
reduce 105 to I' (Tsunogai and Sase, 1969; Amachi et al.,
2007), detailed mechanism of this reaction is still unclear.

In this study, we incubated natural seawater in 50 mL glass
vials under various conditioins summarized in Table 1. They
were incubated under light (LED or sunlight) or dark
conditions at 25°C in. The chemical forms of iodine were
determined over time using HPLC-ICP-MS.

105" decreased under light condition by LED. However, no
clear increase in I was observed under this condition. On the
other hand, I0; was reduced to I" only in the unfiltered sample
incubated under the sunlight condition. These results suggested
that reduction of iodine species is a two-stage reaction.

Table 1. conditions of seawater and results of reduced iodine

Reduced iodine

Treatments Effects LED sunlight
Filtered Remove microbes and y
(0.2um) particle

Autoclaved Both bac.teria and algae o o

are inactive

Antibiotic Bacteria are inactive, - .

substance but algae are active

Photosynthetic ~ Bacteria are active, y o
inhibitor but algae are inactive

Unfiltered Both b'acteria and algae ~ o

are active

*[J: decreased of 1057, however not increased of I
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