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Effect of humic substances on the cell-adsorptivity and bioavailability of Fe to
brown macroalgae
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This study reported that the cell waII—BassabIe Fe, which was evaluated by
a thin-alginate membrane coated glass fiber filter (AMF), was a bioavailable species. The AMF
passable Fe increased with increasing the concentration of LMW 1 to 5 mg L-1, and the maturity of
brown algal gametophyte also increased relating to the passable Fe concentration. The size and
chlorophyll-a content in sporophyte (S.japonica var religiosa) in actual coastal areas around
Mashike, Hokkaido were larger in the area containing higher concentration of AMF passable Fe, rather
than the total dissolved Fe concentration. These findings suggested that the Fe species that can
pass the algal membrane is an important fraction for evaluating the bioavailability of brown algae,
and the separation of AMF would be expected as a helpful technique.
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Figure 1. HPSEC chromatograms recorded
using Rl (A) and UV (B, 280 nm) detectors.
Solid and broken lines on (A) represent before
and after AMF filtrate solutions contained PEG
standards, respectively. LMW-raw and —amf
represent before and after AMF filtration of
LMW (5 mg L), respectively.
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Figure 2. The relationships between AMF passable Fe ([F€]an) (A) and LMW concentration (mg L)
or maturity (%) (B). Total spiked [Fe] in these experiments were 1 uM.
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Table 1. The concentration of dissolved carbon, nitrogen and Fe concentration in the river water and
coastal seawater around Mashike, Hokkaido, and the information of sporophyte (S japonica var.

religiosa) taken at the near location of the above sampling sites (2020Aug).

POriv POcos SKriv SKcos
Location Long./Lati. 43.85/141.50 43.84/141.50 43.85/141.51 43.86/141.51
<0.45um-Total C (mg L% 1.46 0.730 0.634 n.d.
<0.45um-Total N (mg L") 0.311 nd. 0.390 n.d.
<0.45 um 458 27.8 76.4 20.3
[Fe(I] (nv)
AMF 136 24.1 87.6 50.2
<0.45 um 3475 275 241 95.1
[total-Fe] (nM)
AMF 1665 61.5 230 80.2
wide (mm) - 21.3+2.5 - 53.0+2.9
_ Sporophyte-data thickness (mm) ; 1.45+0.03 . 1.7220.12
(S japonica var. religiosa)
Chl-a (ng mm®) - 95.7+1.26 - 106 £5

n.d. = Not detected



Effect of fulvic acid on Fe adsorption on the thin alginate membrane
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