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MisoNou, T., OKAzZAKI, M., FURUYA, K. and Nisizawa, K. 1980. Particular Ca-binding
substances in marine macro-algae. II. Incorporation of %Ca into acid-insoluble residues
from various algae and the solubilization of Ca-binding substances from the residues. Jap.
J. Phycol. 28: 105-112,

Acid-insoluble residues were prepared from various kind of algae by treating the dried
fronds with 2M hydrochloric acid, and their 5Ca-binding activity and the contents of uronic
acid and O-ester sulfate were determined. The algae tested covered 14 species of brown,
red and green algae including 7 species of calcareous algae. The 2M potassium chloride-
extractable materials were obtained from the residues, and examined for their 43Ca-binding
activity on 4 species of red algae containing 3 calcareous species. Remarkable Ca-binding
activities were found in all the residues tested. The activities were, however, not necessarily
higher in calcareous species than in non-calcareous ones. Furthermore, no direct relation-
ship was observed between the Ca-binding activity and the contents of acidic group of
residues. Particular Ca-binding substances were solubilized with 2M potassium chloride
from the acid-insoluble residues of 2 calcareous species, Serraticardia mazxima and Galazxaura
fastigiata, but not from non-calcareous Chondrus verrucosus and slightly calcified G. falcata.

Key Index Words: Ca-binding substance; calcareous algae; calcification ; Chondrus;
Galaxaura; Serraticardia.
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NaOH #/nx 20°C T24 W]y v Y&t L,
i x HCl ThflL CRIBCIEGE L. T DYEK
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$5Ca #ELHELAN Y T 0D 10 mM B (HEKD
Ca BB L) T, FERAOBTEEES &
D3AATE 5Ca B FREFANC JE L A58 Fig. 1 T
HBD, 5Ca D& HAZBTETORENI I W T—&E
BRI BN 2 U, T ORI 5 5 10 55T
BHHZEMNbhots, ¥ $5Ca DL HAZRFAFIEIL
fRC X > TR, RLBVHE R THRRBE + v
P9 FTIIELIEWEEY R T2y VDB LF 20
B RAIE, LL, BIKEDE THEZEL $5Ca &
DRAZRNERRT & o R AR B i h - 72,

e LT aPadina erassa

L L i Sargassum thunbergis
Eisenta bicyclis

Padina japonica
............ Padina arborescens
— =" "“Codium latum
Serraticardia maxima
T ——-——-—A0Ulva pertusa

Galaxaura fastigiata
=R Halimeda discoidea
oGalaxaura falecata

Chondrus verrucosu s

e e—_ . __gAcetabularia ryukyuensis

-------------- s
) — —PGrateloupia elliptica
° ) " 30 60
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Time course of %Ca uptake into the acid-insoluble residues from various
maring algae. The acid-insoluble residues (100 mg) were incubated at 20°C
in 3mé of 0.01 M Tris-HCI buffer (pH 8.2) containing 10 mM CaCl;, and 45Ca.
Solid marks (@, a, @), calcareous algae; open marks (O, &, [J), non-
calcareous algae; —— red algae, -—-- brown algae, ——— green algae.
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HHREE 30D SV — TIKFTES, Tichb,
HY Y, BvNIY, ARV )2 EDXSTFRALE
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TEhRARHERL, ThIl EsmL i< i s Mm%y
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UIbF /A, THTAYDOL5IC5mM T—BIEN
MIEE D, 10mM CHUOHBES LD TH D, LEMIC
H5 LBEIE BCa & D AREXRTHEANLD
hich, BKEOFNIL20mM Ca HFETTLH Y
7 Y #BiE 3,000~5,000 cpm/0.1 mé @ X 5 7x Fr [
WX AL, HCHWERS Dol 77
{%, 1,000 cpm/0.1 mé AL &\ 5B & DIAKREL A

O Padina arborescens

I B Utva pertusa

. . ’ﬁ Halimeda discoidea
IR . . —-=""_ Bsargassun thunbergii

Galazaura falcata
Galaxaura fastigiuata
-------- Opisenia bicyelis

~ _-Ocodiun Zatwn.

Chondrus verrucosus
=-~“Padina japonica

—® fcetabularia ryuukyuensis
Serraticardia maxima

A Padina crassa

> -

O Grateloupia elliptica

caZt (mm)

Fig. 2.

4Ca uptake into the acid-insoluble residues under various CaCl, concentrations

(0-1 mM CaCly). The acid-insoluble residues (100 mg) were incubated at 20°C for

10 min.

For other explanations, see Fig. 1 and text.
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Vs

Ve pSargassum thunbergii
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A Halimeda discoidea
QPadina arborescens
Galaxaura fastigiata
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Galaxaura falcata

-
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. — ®Acetabularia ryukyuensis
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Fig. 3. 4Ca uptake into the acid-insoluble residues under various CaCl, concentrations
(1-20 mM CaCly). The acid-insoluble residues (100 mg) were incubated at 20°C
for 10 min. For other explanations, see Fig. 1 and text.

RIS,

Fto, TOEBRE Ca fflkick\ W THBEY IvFY
BORKEA*+FvF7, 259 1077 LIERKE
93V FUDIMALEL THD L, EREFIICA
bhicBoXiticd, 3&FLLIIF—FKLMffEY
AU, SWCEBEEFIRIC B\ TiX, $5Ca & DAL
TIIFAA EEN BB NI S I RIKALEE N 5 777 & &
SHIHIDOMICEWTITFE LVENBbhI, Th
LOHER, FA—RBCRWTLAKEEIFAKE, *
1RIKETLRKILRDORL DL DTIE Ca ik
2 LSS T AWED B\ OIXEA RS ORI %
Bpidbs MR L TV %,

Figs. 2 K X3 b bbmnd L 5iZ, Ca DL Hid
ZHUTEIC X 5 THELWENRDI B, ZHEEE
hOfER (2 2 FBiERE v e YEE) Bk T 5 D
Tt hEEL, ThHOEXHELK, Table 1
T EDRRERTRT, Ve vBEICER T LA FFY
FORBNBEAE (T A, VIVFT, VT
A, aF9IVF ) EFET FTAHEERR
TH, 2hbik Ca OHFREFR TR ¥Ca & Hid
AR TTLOTH Y (Fig. 3), v = vfgis ¥Ca &
DABREEILD AREOFAHFE Lo X 5 Ebh

Table 1. Contents of ester sulfate and
uronic acid (as glucuronic acid)
in the acid-insoluble residues
from various marine algae

Anion

Species (mg/100 mg dry wt.)

ester uronic
sulfate acid
Serraticardia mazxima* 0.15 0.40
Galazaura fastigiata* 2.60 0.40
Galaxaura falcata* 1.40 0.56
Grateloupia elliptica 115 0.55
Chondrus verrucosus 7.75 1.01
Padina japonica* 0.45 0.33
Padina crassa* 0.55 2.88
Padina arborescens 0.38 3.82
Sargassum thunbergii 2.20 3.24
Eisenia bicyclis 0.65 6.47
Acetabularia ryukyuensis*  0.10 0.38
Halimeda discoidea* 0.15 0.55
Codium latum 4.35 0.21
Ulva pertusa 0.13 3.53

* Calcareous algae.
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Lick &5, $5Ca DHHERIIFAA ELTHEFROIF
Heph&in Vi OBz s b h, ko $5Ca (3154

Serraticardia maxima

MisoNou, T., OKAZAKI, M., FURUYA, K. and Nisizawa, K.
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TIRESTFO Ca FHEWENEE I RICHENERE
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)y 4 CHE L TR E, b3 hicE % 70% = 2
/=TI THED, TOWED 45Ca fFHhHHEx
PRI D 1 & v OFEE L fedig, 5Ca iR
B RIMIIRGARP TR, FVIGROBEOTH
WARIKEFER LI, TR, Figs. 4 5XU'5
ZRT X 57 5Ca DRSHHEL RO 4~ v %
B,

ChbnbEThNbZ &L, AKAEDOA 4+ v 2
g, #3HFD 2R T2MIELH Y v ity
FIZALIFSF Ca BEWBEIFETHZ L TH
% (Fig. 4), 2Dk 57 Cafs8MBiLe 57545,
1 XY /= 2iixmAbhicr -t (Fig. 5),

% & v a nDFEFIL Vo OFLE (Fraction No. 4)
h %Y IES (Fraction No. 7~9) 12 4$Ca @
E—IMRRbRicH, Tt VoL T B4 5

Galaxaura fastigiata

cpm/0. 1ml
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*—o

2.0
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(=] @
T T

CARBOHYDRATE (A 490nm) 0----0
o
o

O
! -0 -

~0.20

L
o
i
@

1
o
o
o
CARBOHYDRATE (A 490nm) o.---0

o3 4 6 8 10 12 14 _
Fraction No. FracTioN No,
Fig. 4. The gelfiltration pattern on Sephadex G-75 of 2 M KCl-soluble materials from

acid-insoluble residues of calcareous red algae, S. maxima and G. fastigiata.

The elution was carried out with distilled water instead of buffer.
of #%Ca (—@—) was expressed as cpm/0.1 mé of each fraction.

Radioactivity
Carbohydrate

(---0O---), mesured by phenol-H;SO; method, was expressed as absorbance at 490
nm. Column size 1.5X40 cm, fraction volume 5 mé, temperature 20°C.
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Galaxaura faleata Chondrus verrucosy s -10.25
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Fig. 5.

'
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The gel-filtration pattern on Sephadex G-75 of 2M KCl-soluble materials from

acid-insoluble residues of calcareous (G. falcata) and non-calcareous (C. verrucosus)

red algae.
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For other explanations, see Fig. 4.
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MEEDREEH v v v 2B B (coccolith) dep
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