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Studies on the Protease of Fishes (3).
On the Proteolytic and Chemical Characters of the Enzyme in Pyloric
Appendage of Sardine (Part 1).

Minoru FUJII, Teruo TOMIDA and Shitoku ERA

We studied on the influence of inorganic acid, salt of HCL and
organic solvents to the proteolytic action of pyloric appendage of sardine
and on the solubilities of this enzyme to water, and also we calculated
the velocity constant for this enzyme. Results obtained are as follows.
1) The proteolytic action of preparations made from pyloric appendage
of sardine is completely inhibited at lower than pH 1.4 by adding
inorganic acid such as sulphuric or hydrochloric acid.

2) The proteolytic activity of this enzyme is inhibited proportional
to the concentration of salt such as NaCl or KCI, but 40 95 activity is
remained against the concentration of 30 ¢, NaCl.

3) The organic solvent such as ethylalcohol or acetone inhibites the
activity of this enzyme, yet the existence of 30 % solvent in reaction
solution remains 30 9% activity of this enzyme.

The activity of the immersed tissue, in acetone of various concent-
rations from 90 to 100 % for less than 5 minutes, remains perfectely.
4) The velocity constant for this enzyme conforms to the reaction of
the first order for short time—less than 180 minutes—, but it decreases

in more than 180 minutes.
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Table 1. The Influence of Sulphuric Acid on the Protease
(Sample : Powder 0.08g, Time and Temp. of Reactn. 24hrs, 35°C)

AddedN /g H,SO, (cc) : 5 l . s 0
PH in Reaction Sol. 4.7 4.2 ' 34 5 L6 1.4
Amino-N. (cc) 0.09 | 0.06 ‘ 0.06 | 0.03 | 0.03 0
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Takle 2. The Influence of NaCl on the Protease.
(Sample: Powder. 0.05g. Time and Temp. of Reactn. 3Chrs. 35°C, PHS8.3)

NaCl (%) o

5 10 15 25 30

Amino-N. (ce)

Activity (%)

100 63 53 51 39 39

0.97 | 0.61 | 0.5t | 0.49 | 0.38 | 0.38
|

Table 3. The Influence of NaCl on the Protease.

NaCl (%)

0 1 10 20 30

Amino-N. (cc)

Activity (%) 100 68 53 43

|
|
0.62 { 0.56 | 0.42 | 0.33 | 0.27
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Table 4, The Influence of KCl on the Protease.
(Sample: Powder 0.02g. Time and Temp. of Reactn. 41hrs., 30°C, PH 8.3)

KCI (%) 0 5 10 15 20 25 30

Amino-N. (cc) 0.41 0.26 0.23 | 0.23 0.20 | 0.18 | 0.17

Activity (%) 100 63 56 6 49 44 41

9.3
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Table 5. The Influence of Ethyl-alcohol on the frotease.
(Sample: Powder, 0.02g, Time and Temp. of Reactn. 44hrs. 35°C, PH 8.5)

Alcohol (%) 0 1 3 5 10 15 20 25 30

Non-Protein-
soluble-N. (cc) 0.282] 0.272] 0.255| 0.238| 0.204{ 0.153| 0.119; 0.093] 0.080

Activity (%) 100 | 96 ‘ 90 | 84 | 72 | B¢ | 42 | 33 | 28
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Table 6. The Influuence of Acetone on the Protease.
(Sample: Powder. 0.02g. Time and Temp. of Reactn.22hrs, 35°C, PH. 8.0)

Acetone (%)

Non-Protein-
soluble-N. (:cc) 0.188 0.154 0.138 0.137 0.124 0.120 0. 104 0.057

0 1 3 5 10 15 25 30

Activity (%) 100 82 73 73 66 64 55 30

Table 7. The Activity of the Immersed Tissue, in Acetone of Various
Concentrations for 5 Mimutes.
(Sample: Fresh Material 1g. Time and Temp. of Reactn. 18hrs, 35°C, PH 8.3)

0
Acetone (%) | (Control)| 100 95 90 85 80 75
Amino-N. (cc) 0.310 | 0.309 | 0.309 | 0.308 | 0.199 | 0.163 | 0.128
Activity (%) 100 99.7 | 99.7 | 99.4 | 64.2 | 52.6 | 41.3
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Table 8. The Relation of the Enzyme-quantity to the Extraction-time.
(Time and Temp. of Reactn. 24hrs. 35. C, PHS8.5)

Time of Extraction f
(min) 1

30 1 60 120 ;[ 240

Amino-N. (cc) o ; 0.20 0.22 ’ 0.20
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Table 9. The Relation between the Water-soluble-protease and the

So-called Absorbed Protease.
(Sample:Powder. 0.05g. Time and Temp. of Reactn. 24hrs. 35°C)

PH 3.5 5.8 8.5 9
Amino-N. (cc)
‘Liquid-portion) 0.24 0.26 C.33 0.31
Amino-N. (cc)
(Solid-portion) 0.03 0.05 C.05 0.04
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Table 10. The Velocity Constant Calculated by Means of the Reaction-
formula of the First Order. (a=12,3760 mg. Sample:Powder)

Time of Reactn. ]
(min.) .30 ] 60 180 3560 1200
Amino-N(mg.) in
Reaction-solution. 0.8502 1.6504 4.2510 5.9514 11.6194
K103 237.2 238.6 | 233.8 181.6 101.1
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Table 11, The Velocity Coastant Calculated by Means of the Reaction-
formula of the First Order(a=12.3760mg. Sample: Fresh Tissue)

Time of Reactn. (min) 60 . 90 120
Amino-N. (mg) in
Reaction-solution 8.2186 10.2024 10.7692
4
Kx10 181.9 182.2 170.1
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