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A Study of the Chonchiolin-Decomposing Enzyme
Present in the Digestive ©rgans of the Starfish

Tadashi ISHIHARA and Masato YASUDA

An organic matter, which is present in small quantities in shells and
pearls together with calcium carbonate, was named conchiolin by Fremy, and
later, through the studies made by many researchers, it proved to be a
kind of protein. The amino acid compositions and the structures of
conchiolins, which are obtained from various species of molluscs, have
been known to be different from one another. Few studies had been made
on conchiolin till recently, but the development of the studies on pearls
and the investigation on the calcium metabolism of molluscs-shells have
promoted the studies on conchiolin. Nevertheless, very few studies have
been reported on the enzymatic decomposition of conchiolin.

It is a very interesting phenomenon in nature that shellfish are eaten
away by other aquatic animals, for example, starfish or some snails. The
authors have detected a kind of enzyme decomposing conchiolin in the
digestive organs of starfish (Asterina pectinifera) and purified it by the
salting-out method with ammonium sulfate and by the use of DEAE-cellulose
columns. The authors also investigated enzymatic properties of the purified
enzyme, namely the optimum pH and temperature and the effects of metal
ions.
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Shell
— excluding inside proteins; Hinge margin,
Ligament, Umbo

— soaked in fiftyfold 1095 HCI, 5 ~10min.
|

insoluble soluble
— excluding surface layer
— soaked in hundredfold 1% HCI,
1~2 days

inso}uble soluble

— washed with water

insolluble soluble
— soaked in alcohol and ether a few minute
and dried in vacuum desiccator
— powder, 70 mesh

— trypsin, 37°C, 60 min.

l

insoluble soluble
— washed with water

-— dried in vacuum desiccator

Substrate

Fig. 1. Preparation of the substrate from shell.
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Fig. 2. The separation of the crude enzyme by
salting out with ammonium sulfate.
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Fig. 3. Elution pattern resulting from _ the
cellulose column chromatography of the
outed enzyme which decompose conchiolin.
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Table 1.” Activity after dialysis in several metal salt solution of

conchiolin-decomposing enzyme.

Dialysis solu- | pH at the Immediately After 3days(58°C) Decrease of

tion(1x10~*M) | dialysis | g550,0.D | Ratio | 660mxO.D | Ratio e days
gao;tfi(i)it) 5.2 0.106 | 100 0 0 1
ZnCls 5.0 0.080 75

CaCly 8.2 0.084 7

BaCly 5.2 0.096 a1

MgCls 5.2 0.100 94

CoCly 5.2 0.124 | 13 0.120 | 130 2
MnCly 5.2 0.188 | 180 0.080 87 45
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Fig. 4. Effect of pH on the activity of
purified enzyme.
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Fig. 5. Effect of temperature on the
activity of purified enzyme.
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Table 2. The increase of activity of enzyme through the steps of its purification.

~ Increase of
Enzyme Nmg/ml-enz 660mx 0.D 660mux0.D/mgN activity

Crude enzyme 2.10 0.098 0.041 100
dialyzed with water 1.05 0.078 0.074 182
dialyzed with CoClyp :

solution 1.03 0.124 0.120 292
precipitated with -
40~90% aceton 0.83 0.033 0.072 175
purified enzyme 0.09 0.060 0.660 1624
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Table 3. Comparicion of the activity of the conchiolin-decomposing purified
enzyme with that of trypsin and pepsin.

y Conchiolin I Casein
Enzyme Nmg/ml-enz : —
660m#0.D/| Ratio to | 660umO.D/| Ratio to

660mz0.D) mgN trypsin ' 660m/10.D} mgN trypsin

trypsin 0.088 0.017 0.31 1| 0.630 11.8 1

pepsin 0.038 0.030 0.51 1.7 1 0.568 9.7 0.82

conchiolin- (

decomposing |

purified 0.064 0.245 3.90 12.5 ‘ 0.035 3.8 0.33

enzyme ‘;
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