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To check the differences of the digestive enzymes by the bait habits and the proteolytic activities
of the tissue extracts from the fish, omnivorous filefish (Navodon modestus), carnivorous cat shark
(Scilliorhinus tarazame) and bloodsucking hag fish (Eptatretus burgeri) were sampled for this experiment.

The activity of crude alkaline protease extracted from the muscle and the internal organs of the
samples was determined with casein as substrate.

The activity of the proteolytic enzymes showed remarkable differences by the organs of the fish.
The optimum condition of the proteases from the muscle revealed in range of pH 7.8-8.3, at 60—
65°C, while those of the enzymes from the internal organs were at about pH 8.2, 45—55°C, but
those of hag fish were at about pH 6.7, 45—55°C.

The proteolytic activity of the enzyme of alimentary canal in filefish and in hag fish was 57 and
11 times stronger than that of muscle, respectively. The crude enzyme from the alimentary canal
of file fish showed the strongest proteolytic activity in samples submitted and that of cat shark was
the lowest. The activity of pancreatic alkaline protease in cat shark was 50 fold higher than that

of muscle alkaline protease in the fish.
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Fig. 1. Temperature dependence of alkaline
protease activity in muscle of filefish,
cat shark and hag fish. The reaction
mixture was incubated at pH 8.2 for
60 min. —Q—Q—; filefish, ~@—@—;
cat shark, —X—X—; hag fish.
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Fig. 2. pH dependence of alkaline protease
activity in muscle of filefish, cat
shark and hag fish. The temperature
conditions of incubation were repre-
sented in Table 1. The symbols are
the same as in Fig. 1.
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Table 1. Comparison of pH and temperature in optimum condition with specific activity
of the tissue extracts by muscle and internal organs of filefish, cat shark and

hag fish
Filefish Cat shark __ __Hag fish
Organ q Tempera- Spe;cific u Tempera- Spr—_:cijic H Tempera- Spe.ci.fic

PR oture(°C)  activity* PP ture(°C)  activity* P ture(°C) activity*
Muscle 7.8 60 1.76 X103 8.3 60 2.33X10"% 8.1 65 1.20%K10-3
Alimentary canal 8.3 50 11.16X10"% 8.3 45 10.00X10"3 6.7 55 2.28X10°2
Liver — - —- 8.1 45 5.69X10"% 6.8 45 8.99X 103
Spleen 8.3 50 9.24X10-3 8.3 45 8.80X10"2 -~ — —
Hepatopancreas 8.1 45 1.52X1072 — —_ — - —_ —
Pancreas — - — 8.1 45 10.84X10"2 — —
Kidney 8.5 55 4.60%X1072  — — - — —_

* Aggo/min/mg—prot. is expressed as specific activity.
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Fig. 3. Temperature dependence of alkaline

protease activity in internal organs
of filefish. The enzymatic activity
was determined under the conditions
described in Fig.1l. —O—0—; ali-
mentary canal, —@—@—; hepato-
pancreas, —X—X—; spleen,

— A—A—; kideny.
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Temperature dependence of alkaline
protease activity in internal organs
of cat shark. The enzymatic activity
was determined under the conditions
described in Fig.1. —O—Q—; ali-
mentary canal, —@—@—; liver,
—X—X~—; spleen, —A—A—;
pancreas.
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Temperature dependence of alkaline
protease activity in internal organs
of hag fish. The enzymatic activity
was determined under the conditions

described in Fig. 1. —O—0O—;

alimentary canal, —@—@—; liver.
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Table 2. Changes of the enzymatic activity

after 1 week of storage at —29°C
(Unit: A 2s0/min/mg-prot.)

Specific activity

Sample Immediately after 1 week
after death of storage
Filefish
Muscle 1.70X1073 1.75X10-3
Alimentary canal 9.70X10"2  10.03X10"2
Cat shark
Muscle 2.16X10~3  2.21X10"8
Alimentary canal 9.40X10°3 9.75X10"3
(9.21X1073)
Hag fish
Muscle 1.20X1073 1.19X1073
Alimentary canal 1.31X1073 1.32X1073

Numerical in parenthesis represents the value
of specific activity from sample stored for 2
weeks at —20°C.
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. 6. pH dependence of alkaline protease
activity in internal organs of filefish.
The temperature conditions of incu-
bation were represented in Table 1.
The symbols are the same as in Fig. 3.
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Fig. 7. pH dependence of alkaline protease

activity in internal organs of cat
chark. The temperature conditions
of incubation were represented in
Table 1. The symbols are the same
as in Fig. 4,
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Fig. 8. pH dependence of alkaline protease
activity in internal organs of hag
fish. The temperature conditions of
incubation were represented in Table
1. The symbols are the same as in

Fig. 5.
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Fig. 10. Proteolytic activity by reaction time
in alimentary canal of cat shark.
The reaction mixture was incubated
at 46°C, pH8.2. Enzyme concent-
ration ; —@—@—; 1.219mg/ml,
—QO—0—; 0.609 mg/mi.
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Fig. 9. Proteolytic activity by reaction time
in alimentary canal of filefish. The
reaction mixture was incubated at
50°C, pH 8.2. Enzyme concentration :
—@—@—; 1.320 mg/ml, —O—0O—;
0. 660 mg/ml.
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Proteolytic activity by reaction time
in alimentary canal of hag fish.

The reaction mixture was incubated
at 55°C, pH 8.2.

Enzyme concentration ; —@—@—;
2.025 mg/ml, —QO~—Q—; 1.013 mg/ml.

Fig. 11.
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