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Fig. 2 Cellulose acetate electrophoretic
diagrams of the crude carotenoid-
protein complexes extracted from
the exoskeleton of crab, Sesarma
haematocheir (A and B) and from
the ovaries of sea urchin,
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Fig. 1 Absorption spectra of the crude

carotenoid-protein complex ex-
tracted from the exoskeleton of
crab, Sesarma haematocheir, in

Hemicentrotus ~ pulcherrimus (C
and D). Run in 0.05 M phosphate
buffer pH 7.3. Current: 1mA/cm

0.05 M phosphate buffer pH
7.3. TL\e heating was carried out
at 100 C for 10 min,

width for 60 min.

Color: vertical lines, faint orange;
dots, yellow. A and C: native,
B and D: after heating at 100°C
for 10 min.

Table 1. Carotenoid composition of crab exoskeleton, Sesarma haematocheir.

No. Rf value Color Composition (%) Identification -
1 0.96 Yellow 2.6 B-carotene
2 0.88 Yellow 25.7
3 0.68 Red 20.6 Astaxanthin-ester
4 0.54 Orange 15.0
5 0.33 Yellowish orange 7.9
6 0.18 Orange 14.5
7 0.04 Orange 8.4 B-doradexanthin (?)
8 0.03 Orange 5.3 Astaxanthin
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Fig. 4. Thin-layer chromatograms of carotenoids of
the ovary of sea urchin, Hemicentrotus
50 55 560 o0mm pulclnternmus _and of, .the integument of
Wave length starfish, Asterina pectinitera.
ave leng Silicagel G, n-hexane-ethylacetate (85:15
. viv).

Fig. 3. Absorption spectra of the crude carotenoid- W: whole carotenoid from the organism.
protein complex extracted from the ovary P: prostetic group carotenoid estracted
of sea urchin, Hemicentrotus pulcherrimus, from the carotenoid-protein complex.
in 0.05 M phosphate buffer pH 7.3. )

Table 2. Carotenoid compositions of sea urchin ovary and starfish integument
Sea urchin (H. pulcherrimus) Starfish (4. spectinitera)
No. Rf Composition . . Composition s
value Color %) Identification Value Color () Identification
1 098 yellow 0.6 B-carotene 0.94 Faint yellow 0.6
2 0.87 Faint yellow 0.9 0.84 Faint yellow 3.6
3 0.74 Faint yellow 12.1 0.68 Orange 3.6 Astaxanthin-ester
4 0.56 Orange 70.5 Echinenone  0.26 Orange 12.3
5 0.34 Faint yellow 0.6 0.2  Yellowish 14.8
orange
0.26 Faint yellow 1.8 0.11 Orange
7 0.19 Faint yellow 0.7 0.08 Orange 65.1
8 0.06 Yellow 12.8 0.05 Orange Astaxanthin
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Fig. 5. Absorption spectra of the crude carotenoid-protein complexes extracted
from the blue and the red parts of starfish integument, Asterina pectinitera,

in 0.06M phosphate buffer pH 8.6.
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Fig. 6. Cellulose acetate electrophoretic
diagrams of the crude carotenoid-
protein complexes extracted from
the blue and the red parts of
starfish  integument, Asterina
pectinitera, in 0.06 M veronal
buffer pH 8.6.

A: Native carotenid-protein com-
plex from the bule integument.

B: After heating of A

C: Native carotenoid-protein com-
plex from the red integument.

D: After heating of C.

Color: vertical lines, red; cross

lines, blue; diagonal lines, green;

dots, yellow.
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SUMMARY
Carotenoid-protein complexes were extracted with 0.6 M ammonium sulfate from the
exoskeleton of crab, Sesarma haematocheir, from the epidermis of starfish,Asterina
spectinitera, and from the ovaries of sea urchin, Hemicentrotus pulcherrimus. These
pigmented proteins were salted out by ammonium sulfate fractionation. The absorption
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spectra at visual region, the electrophoretic behavior on a cellulose acetate film, and the
prosthetic group carotenoid composition of the proteins were determined successively.
The results are as follows,

1) A faint red protein of the crab exoakeleton was determined as a carotenoprotein
having an absorption maximum in visual region at 455 nm in phosphate buffer pH 7.3.
Heated at 100°C for 10 min., it yielded a shift of the absorption maximum to 475 nm
accompanied by a decrease in electrophoretic mobility. Carotenoid analysis by silicagel
thin-layer chromatography showed the presence of astaxanthin and another xanthophyll
component as the prosthetic group of the carotenoprotein.

2) The pigment obtained from the sea urchin ovaries was a kind of lipoprotein with
yellow color. The absorption spectrum of the carotenoid-lipoprotein complex was similar
to that of the acetone extract from the ovaries. While the heating caused a decrease of
electrophoretic mobility of the lipoprotein, the color and absorption maxima remained
unchanged. The carotenoid composition of the pigment somewhat resembled that of the
whole extract with acetone from the ovaries.

3) In the starfish, the pigmented protein was separately extracted from the blue and
the red parts of epidermis. The carotenoproteins extracted from both parts were a
mixture of various pigmented carotenoproteins. The carotenoproteins in the red
epidermis showed the absorption maxima at 400 and 600 nm. And those extracted from
the blue epidermis showed absorption maxima at 400, 600, 640 nm with small peaks at
475, 515 nm. However, after heating these carotenoprotein became undifferentiated in
absorption spectra and electrophoretic behavior. Carotenoid analysis showed the presence
of astaxanthin and two other unidentified xanthophylls as the prosthetic group of these
carotenoproteins.



