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Proteolytic Activity in Crude Enzyme Extracts from Livers
of Squids and Cuttlefish™'

Hideo Hatate*?, Hiroki Amagoi*?, and Jyun Takahashi®?

The crude enzyme extract was found to be successfully recovered from the liver homogenate
of Japanese common squid Todarodes pacificus using cooled acetone (-20°C) for the removal
of liver lipid, and 0.05 M sodium acetate buffer (pH 4.0) for the protease extraction from its
acetone powder. Among the Japanese common squid, flying squid Ommastrephes bartrami,
arrow squid Loligo bleekeri, cuttlefish Sepia esculenta, and diamondback squid Thysanoteuthis
rhombus, the crude enzyme extract from the diamondback squid showed the highest

proteolytic activity at both pH 4.0 and 7.0.

Especially, its activity at pH 7.0 was 2.4-7.6

times higher than those of the other species, although all of the enzyme extracts showed
higher activity at pH 4.0. It is also suggested that the crude enzyme extract from diamond-
back squid contains at least three kinds of proteases based on SP-Sephadex C-25 ion-exchange

chromatography.
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Fig. 1. Proteolytic activity in the crude enzyme ex-
tracts A® and B** prepared from the liver
homogenate of Japanese common squid
Todarodes pacificus.

Proteolytic activity of the crude enzyme ex-
tracts A and B was measured at pH 4.0 and
7.0, respectively. One unit of enzyme activ-
ity was defined as the amount of enzyme
that liberated to 1 @ mol of tyrosine per
min.
*Extract A: Squid liver homogenate was
defatted with a cooled acetone (-20°C) and
dried completely under reduced pressure.
Then the crude enzyme was extiracted {rom
the acetone powder of the homogenate, by
each of the buffer solutions such as 0.05 M
sodium acetate buifer (pH 4.0) and 0.05 M
phosphate buffer (pH 7.0 and 9.0).
**Extract B: The crude enzyme was ex-
tracted from squid liver homogenate by
each of the buffer solutions such as 0.1 M
sodium acetate buffer (pH 4.0) and 0.1 M
phosphate buffer (pH 7.0 and 9.0). Then the
extract was defatted by using a Celite 535.
Extract A: B Activity at pH 4.0,

[ Activity at pH 7.0
Extract B: Activity at pH 4.0,

B3 Activity at pH 7.0
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Fig. 2. Proteolytic activity in the the crude enzyme
extract A* at various pHs of substrate media.
*Extract A: The crude enzyme of the liver
homogenate of Japanese common squid was
extracted from its acetone powder by using
0.05 M sodium acetate buffer (pH 4.0).
pH 4.0, 5.0 : 2% hemoglobin in 0.1 M sodium
acetate buffer ; pH 6.0, 7.0, 8.0: 2% casein in
0.1 M phosphate buffer.
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Fig. 3. Stability of proteolytic activity in the crude
enzyme extract A* during storage at 4 and
-20°C.
“Extract A: Refer to Fig. 2
4°C:-@ - Activity at pH 4.0,
—O—Activity at pH 7.0;
-20°C: @+ Activity at pH 4.0,
—O— Activity at pH 7.0,
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Fig. 4. Proteolytic activity in the crude enzyme ex-
tract A from the liver homogenates stored
at 4°C for various elapse periods.

*Extract A: Refer to Fig. 2.
—&— Activity at pH 4.0, —O— Activity
at pH 7.0
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Fig. 8.  Proteolytic activity in the crude enzyme ex-
tract A~ from each of the liver homogenates
of Japanese common squid (&) | flying
squid Ommastrephes bartrami (b) | arrow
squid Loligo bleekeri (¢) | cuitlefish Sepia
esculenta (d) , and diamondback squid
Thysanoteuthis rhombus (e) .

*Extract A: Refer to Fig. 2.
BActivity at pH 4.0,03 Activity at pH 7.0,
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Fig. 6. SP-Sephadex C-25 ion-exchange chroma-
togram of the crude enzyme extract A™
from the liver homogenate of diamondback
squid after salting by ammonium sulfate,
*Extract A: Refer to Figs. 2 and 5.

"""" Absorbance at 280 nm, ~@— Activity at
pH 4.0,—O— Activity at pH 7.0.
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