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Studies on the Protease of Fishes (5)
On the Enzymatic and Chemical Properties of
Stomach-juice of Fishes.
By
Minoru FUJIT

The author studied enzymatic and chemical properties of stomach-juice of
fishes and inferred that the main protease in stomach-juice is an enzyme allied to
kathepsin.

The results obtained are as follows :

1) Optimum pH for proteolytic activity of stomach-juice of fishes is about 7
and optimum temperature is about 35°C.

2) Furaskin (an antiseptic) = 5 ~nitro -~ 2 - furfurai-semicarbazone ~ 1/20,000
prevents completely propagation of bacteria in the reaction solution, but inhibits
the proteolytic activity of pepsin and protease of stomach-juice at a rate of ca.
10 % or less.

3) The proteolytic activity of stomach-juice is inhibited by hydrogen peroxide
(concentration in solution : 0.6% ). '

4 ) Protease of stomach-juice of fishes treated with trypsin is as before strongly
active at pH 6~7, but exerts as much activity at pH 2 notwithstanding the enzyme
is treated with trypsin or not.

&

BRICRFB L in { ABEDSTHEIIBRE T v 7 v EETH 25006 BROEHNEE b LBEES O
%L@%a”%%cmwn WHLIEELBLOTER T v T —~ OB C -
7o WOMEL AT o d = b IFE S EBKEAESEEDO S MY S e B Y

it

B OB OO
1) BE7TeF7 —EORWEKEA A EBEF T NT
@ﬁOE TOEMEYIEE L, BRNAMIL GBI BT LB LSRR TR D By
BETEBEL, BEL L= 2T v RUE D A v R EDR, | @@ELWW%

T
A
L
FiF
-~
PF

b

X OKEREITHSEE 1375

— 7 —



184 wm e BGERE 4 (2)

W R EEO S LOBEOE NS WM ARG EOBRICHE T b ER Lz, REORRL R
TreEl, 2R 3FOBEDCTH b "

Table 1. Opt. pH of proteolytic actht\/ of stomach-juice of Flshes Kind of fish : Red-sea-bream
(Madai), Condition of temp.:35°C. Period of react. : 24 hrs. Substrate : E destine.

pH 1 2 3 4 5 6 7 8 1
NHy —N.(cc) %10 5 4 6 7 5 9.6 9 8 1
Non-protein S°'%}jﬂ'2; XN]'O~3 130 128 135 130 140 263 369 205 ‘

Table 2. Opt. pH of proteolyuc activity of stomach- )ulce of fishes. Kind of fish : Red-sea-bream.

Condition of temp. : 35°C, Period of react. : 24 hrs. Substrate : Casein.
pH l 1 ‘ ] l 5 ; 6 I 7 1
Non-protein soluble —N. o 1: i | ! ‘ - 1 - . 1_
(mg) % 10 | 105 \ 105 1 105 ! 112 120 ! 120 l 161

Table 3. Opt. pH of proteolytic activity of stomach-juice of fishes. Kind of fish : File fishes
(Kawahagl), Condition of temp. : 35°C. Period of react. : 40 hrs. Substrate : Casein.

l pH l 5 [ 7 ; 8.5 ‘
! Non- ‘
protein soluble—MN. .
|~ (ma) 107" 1 93 206 ] 196 ‘
PLEO#ECOETI pH 6 ~7 CRCTIERRKTAELERERCT @ /RERED

BAT AL 7»\3\67&2“6‘@1{3]“ PH8.5 OFET A7 VETHBRINRFERNEFRL T he
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Table 4. Opt. temp. of proteolyt;c activity of stomach-juice of fishes: Kind of fish : Red-sea-bream.
Perioc of react. : 20hrs. Substrate : Casein.

|
| Temp. 5 20 i 30 35 0 | 55
| Non- fuble— |
protein soluble—N, s s a ) a2 -
1 e 96 L6, ) % 10 ! 60.3 863.5 | 1105.7 | 1495.3 | 1337.3 1 1274.1
HOz=ORTHE DB COMTT R TRELBAMERNBELND
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Table 5. Influence of Furaskin (1/20,000)-(5-nitro-2-furfural-semicarbazone) on proteolytic activity
of the pepsin. Condition of temp. : 35°C. Period of react. : 42 hrs.

pH 1 2.4 4.4 6.4
NoneNchLd._ilfi I»El;lnrg;ki;.jo_g 66. 1 79.9 64.0 35.5
LR, sk 1572 o4 | 099
e R B "2.5 125 8- 60
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Table 6. Influence of hydrogen peroxide on proteolytic activity of stomach-juice of fishes.
Kind of fish : Red-sea-bream. Condition of temp. : 35°C. Period of react. : 46 hrs.

pH 2 5 7
Nene add, HaOsn  _, -

NHs —N. {(mg) =10 23.5 28.7 55.1

Add. HaOs s - o
NHy N ()’ % 10 13.1 19.3 23.1

- None add. HsO. _s - B
Non~protein-soluble~-N.(mg) % 10 142.0 _ 200.8 - 231.7
Add. HaO., o ”

Non-protein_ soluble —N. {mg) % 10 133.9 185.3 2265

el AN el s AVt CHEUERY T, 5B 7 OB R Y B

Table 7. Influence of hydrogen peroxide on proteolytic activity of stomach-juice of fishes as
File-fishes. Condition of temp. : 35°C. Period of react. : 39 hrs.

NH, —N (mg) x 10

l pH 5 7 8.5
None addu Hzo_y -3 -

! NHs —N.(mg) x 10 28.2 128.6 97.6

! - 4

‘ Add. H,O. 5.7 5.0 o1
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Table 8. Digestive action of trypsin on pepsin. pH of reaction solution for digestion :
5.4. Condition of temp. : 35°C.

l Period of digestion(hrs.). 14 25 41

’ NH., —N, -
! (ec) x 10

127 85 5

BERC X OTHIDAB DAIEBRBOSES~ T v ERHRR SR hOT\ b, B pH
5.4, 35°C, AMIORISAETST 5@ 1 17 5 0D ERITHL MO B
LOTRIRE 2 ﬂt%fﬂ%@ﬁﬁhv“vvmﬂﬁ#%mb3vc‘mﬁ%ﬁELCAL%U
R YTy IR T OB LEOERE P EBE L O mML (B), #iE & Mgt
BEBEE =5 AF v ZIRMURSHEO pH & R x TEOBICHERE U-C20BMES 2 ¢, Eo
FEHIIE 9OEOBDTD %o

Table 9. Proteolytic activity of stomach-juice treated by destroying method for pepsin.
Condition of temp. : 35°C. Period of react. : 45 hrs

|
1 pH 2 } 5 6 l 7 8
A-group _3
NHy —N.(mg) % 10 ' 41.6 39.3 35.9
B-group(control) _,
NHe N ey g™ 5.6 | 483 56.2 54.7 22.5
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4) BT w77 —2RBEEEKE (0-6%2HE) KD ESE =150
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