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Fig. 1 Changes in the concentration of COjp dissolved in cell suspensions of Emiliania

huxleyi which had been grown in ordinary air.
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Iig. 2 Tractonation procedure for the determination of the radioactivities incorporated
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14C fixed

into various fractions.

I'raction A; Determination of LIC remained in the reaction medium.

Fraction B; Determination of total amount of 1C-DIC transported into cells.

I'raction C; Determination of the photosynthetic acid-stable products.

Fraction D; Determination of 14C incorporated into soluble products and internal DIC.
I'raction [i; Determination of incorporated into soluble, acid-stable products.

Iraction I; Determination of 14C incorporated into insoluble products included Ca14C()3.
Fraction G; Determination of incorporated into insoluble, acid- stable products.

The amount of internal DIC (I1IC) was estimated as the difference between the Fraction D
and Fraction E, and this value was corrected by subtracting the amount of 14C-DIC that
adsorbed non-specifically to the cells. The amount of CaHCO5 was calculated by
subtracting the lraction G from the I'raction I'.
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Iig. 4 Long-term (24 h) experiments on the incorporation of 4¢-DIC into acid-
stable products (A), accumulation of IIC (B), production of CaCO 5 (C), total
uplake (D) and change in LIC (i) in the light or in the dark in the intact cells and
decalcified cells of Emiliania huxleyi. '

The values of y-axis in each time were corrected by the values of the total
radioactivity at the same time because of the changes in total radioactivity
during 24 h (see Fig. 28).
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Fig. 6 Time courses of the incorporation of [4C-DIC into PS and IIC, and total uptake
by the cells of Dunaliella tertiolecta and the loss of 14Cinto gas phase in the light
(left) and dark (right).
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Fig. 7 Time courses of 14C-radioactivity remained in the algal suspension of
Dunaliella tertiolecta (lriangles) and the intact cells (circles) and protoplasts
(squeres) ofEmiliania  huxleyi during culture in the light (open symbols) or in the

dark (closed symbols).
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Basic studies on the system for decreasing atmospheric COp
by means of calcareous and halophiric algae and analysis of

the properties of halotolerant carbonic anhydrase

Yoshihiro Shiraiwa

Department of Biology, Faculty of Science, liigata University

summary
Basic characteristics on the kinetic analysis of 14co; fixation
by a marine unicellular coccolithophorid, Emiliania huxleyi was
performed using a silicone-oil- layer-centrifugation technique.

1. When air containing 0.03% CO, was bubbled into the suspension
of Emiliania huxleyi with a rate of 100 mi/min, the concentration
of COp dissolvede in the medium (DIC) was kept constant at the
level much lower than that in the medium without the algae.

2. l4c-pIC was incorporated into an internal pool once, and
then used for the photosynthetié fixation and the calcification.
However, the concentrating activity, namely ratio of the
concentration of internal DIC to external DIC, was much lower than
that of unicellular green algae and cyanobacteria.

3. CaC03 in coccoliths was re-utilized for photosynthetic CO32
fixation by Emiliania huxleyi when the concentration of external
DIC was decreased by the algal utilization.

4. wWhen 14C-DIC was added into the algal suspension in
an open-system, 1%C release into air-space during algal growth in
Emiliania was about a half of that in Dunaliella which has
halotolerant carbonic anhydrase. The release of l4c was much more
in the dark in both algae.

These results suggest that calcaleous algae 1like coccolitho-
phorids play an important role for keeping DIC in the ocean and
also absorbing atmospheric COz and the ability 1is bigger than
non-calcifying algae like Dunaliella especially under light/dark

regimes.
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