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MisoNou, T., OKAZAKI, M. and NisizAwA, K. 1980. Particular Ca-binding substances in
marine macro-algae. I. Uptake of %Ca by various algae and extraction of the Ca-binding
susbstances. Jap. J. Phycol. 28: 31-36.

Experiments were carried out for studying the roles of Ca-binding substances in
special regard to the algal calcification mechanism.

(1) Three species of calcareous algae (Serraticardia maxima, Galaxaura fastigiata and
Halimeda discoidea) and five species of non-calcareous algae (Chondrus verrucosus, Gelidium
amansii, Ulva pertusa, Padina arborescens and Eklonia cava) were used as experimental
materials. (2) Fronds were incubated in sea water containing %Ca in the light (12,000 lux)
or in the dark for 24 hrs at 15°C. The uptakes of $Ca by the fronds were slightly or
even 2.7 times higher in the light than in the dark. (3) The fronds thus incubated were
extracted with 0.05 M Tris-HCl buffer (pH 8.3) or 2M-KCl in the same buffer. In the
gel-filtration of the extracts on a Sephadex G-75 column, %Ca-binding substances were
found in higher molecular regions of the eluates from only the two calcareous algae, S.
mazxima and H. discoidea, among the algae tested. (4) Major portions of #Ca taken up by
the fronds remained in the residues of most of non-calcareous algae after extraction of
the fronds with 0.05 M Tris-HCI buffer, although further investigations of these residual
45Ca were not carried out in the present work.

These results suggest that particular Ca-binding substances occur in at least some
calcareous marine algae and that they seem to be a kind of polysaccharides, although
the chemical properties were not investigated in this work.

Key Index Words: Ca-binding substance, calcareous algae, calcification, Galaxaura,
Halimeda, Serraticardia.
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Table 1. Total uptake of #Ca in the light and in the
dark by various marine algae

Species In the light** In the dark** Ratio

(cpm/g wet fr.) (cpm/g wet fr.) (L/D)

Serraticardia maxima* 193,269 160,310 1.21
Galazaura fastigiata* 169,395 116,380 1.46
Chondrus verrucosus 63,000 57,930 1.09
Gelidium amansii 53,300 42,500 1.25
Halimeda discoidea* 73,876 26,933 2.74
Ulva pertusa 67,200 72,640 0.93
Padina arborescens 343,680 — —
Eklonia cava 294,030 — —

* Calcareous algae.

**  Algal fronds were cultured at 15°C in the light (at 12,000 lux) or in the dark for 24 hrs.
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Fig. 1. Gel-filtration on Sephadex G-75 of ex-
tracts from calcareous red algae, S. max-
ima (a) and G. fastigiata (b).
Light, the fronds cultured in the light; Dark,
the fronds cultured in the dark ; ~-@-@- extract
with 0.05M Tris-HCl buffer (pH 8.3); -a-a-
extract with 2 M-KCl in the same buffer; Vi,
innervolume of a column; Column size, 1.5x40
cm; Fraction volume, 5.0 m#; Temperature 20°C.
The column was eluted with 0.05 M Tris-HCI
buffer or 2M-KCl in the same buffer, corre-
sponding to the kind of the extraction medium.
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Fig. 2. Gel-filtration on Sephadex G-75 of ex-
tracts from non-calcareous red algae, C.
verrucosus (a) and G. amansii (b).

For other explanations, see Fig. 1.
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Fig. 4. Gel-filtration on Sephadex G-75 of ex-
tracts from non-calcareous brown algae,
P. arborescens and E. cava.
For other explanations, see Fig. 1.
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FRACTION RNO.

Fig. 3. Gel-filtration on Sephadex G-75 of ex-
tracts from green algae, H. discoidea
(calcareous alga, a) and U. pertusa (non-
calcareous alga, b).

For other explanations, see Fig. 1.
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Fig. 5. Gel-filtration on Sephadex G-75 of ex-
tracts from a calcareous red alga S.
maxima.

Column size; 26X40cm. For other ex-
planations, see Fig. 1.
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Fig. 6. Gel-filtration on Sephadex G-75 of ex-
tracts from non-calcareous algae C. ver-
rucosus and E. cava.

-@-@- extracts with 0.05 M Tris-HCl buffer (pH

8.3); -0-0- same extracts diluted 5-fold with

the buffer before gel-filtration.

For other explanations, see Fig. 1.
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TORKNZ BT Vo & Vi T X OEEHHEE
L, MEOHBICITIZEAEBINTE e otc, o
T, ¥Ca LA LT eWESGFWEE Vo fhiie,
FIAED FOEMEL LIE%Ca LA LTV DY
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Table 2. Buffer extractable and bound 4Ca in various marine algae
*kkk

(cpm/g wet fr.) (cpm/g wet fr.) (%)
Serraticardia mazxima* 193,269 7,096 186,173  (96)
Galaxaura fastigiata* 169,395 17,135 152,260  (90)
Chondrus verrucosus 63,000 37,100 25900 (41)
Gelidium amansii 53,300 38,100 15,200 (29)
Halimeda discoidea* 73,876 22,356 51,520 (70)
Ulva pertusa 67,200 1,600 65,600 (98)
Padina arborescens 343,680 45,025 298,655 (87)
Eklonia cava 294,030 81,240 212,790 (72)

* Calcareous algae.

** The activities extractable from the fronds with 0.05 M Tris-HCI buffer (pH 8.3).

The extractable 4Ca was almost free 4Ca.

*** The activities were calculated by subtraction of the extractable 4Ca from the total

uptake of #Ca.
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