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Table 1. Proteolytic activity of the stomach, pyloric cascae and intestines (sardine).

(Time and temp. of reaction : 90 hrs.; 35°C ; pH 5.5)

Sample
Stomach Pyloric cascas Intestines
Measurement —~——
NH,-N (mg) 1.593 1.284 —

Table 2. Proteclytic activity of the stomach, pyloric cascas and intestines (sardine).

(Time and temp. of reaction : 65 hrs.; 35°C ; pH 8.5)

B Sample
Stomach Pyloric cascae Intestines
Measurement ~—
NHg-N (mg) l 2.278 3.883 —
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Table 1. The pH value of gastric—juice and intestinal-juice of fishes.

pH
Kind of fishes Conditions of stomach
Gastric—juice ‘ Intestinal~juice
Red sea~bream full 7.5 8.2
(Madai) empty 7.4~7.8 8.3
Puffer full 7.5~8.0 1
(Fugu)
Wrasse Full 7.6~8.2 8.3~8.4
(Bera)
Black porgy fFull 7.4 8.1
(Kurodai) :
Common sea—bass full 7.4 i 8.4
(Seigo)
Rock—cod full 7.6 8.3
(Mebaru)
Eel full 7~7.5 8.0~8.5
(Unagi ) empty 7.5 8.3
Table 2. The pH value of gastric—juice of yellow Ffin tuna.
Kind of fishes Weight (Kg) Length (cm) pH Conditions of fishes
Yellow fin tuna o o 20 minutes after killed.
(Kihada) (8) 65.3 146 7.3 Almost empty in stomach
20 minutes after killed.
7 (&) 25.1 115 6.3 Squids : 6, half digested
(3) 58.0 147 7.6 Saury-pike : 1
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Table 3. Change in the pH valus of gastric-juice of fishes after ceasing to breathe.
- Time (hr.)
Kind of fiches —
Black porgy
(Kurodai) 7.8 6.4~6.6 6.6
Common sea-bass
RE 7.3 — 6
s, FLLERIC R TR OPH B 3T R B 01 FIORT 2 840 L) Th .
Table 4. Change in the pH valus of intestinal-juice of Fishes after ceasing to breathe.
o Time (hr.)
Kind of fishes —
Blackporgy . a G
(Kurodai) 8.3 6.0 6.8~7
Commonsea—bass 7.7 — 6.9
(Seigo)
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Table 5. The pH value of gastric—juice in case of taking food or ncne in stomach.

(Kind of Fish : red sea—bream)
\\ Conditions of stomach
empty full of shrimps
Rearing period(hr.)\\
24
6.4~6.8 7.2~7.5
48
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Table 6. The pH value of gastric—juice of fishes killed with narcotic.
Red sea~bream (Madai)
Scorpion fishes (Kasago)

\\ Conditions of stomach
—— empty full of shrimps

—

Rearing period(hr. )
24

6.8
48
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Table 1. The optimal pH value of the proteclytic activity of gastric-juice of Fishes : red sea-bream
(Madai ).
(Time and temp. of reaction : 24 hrs. ; 35°C : edastine)

pH 1 2 3 4 5 6 7 38
NHqy-N
(cex107) 5 4 6 7 5 9.6 9 8
Non-protein—|
soluble—N 130 128 135 130 140 263 369 205
(mgx10%)
38
9- - 34
3- 30
L 74 26 =
- »
5 64 | -29- ?
S BN / %/ -8 &
N/ e
o “ i j 1
- m = 3 8 A '
T S B S SR e iy
¥ ¥ L) ] H) H ¥ ¥ ) ég‘
1 2 3 4 5 6 7 ] 9

«-»—zﬁ-‘mg EJH
Fig. 1. The optimal pH value of the proteclytic activity of the enzyme
solution in gastric—juice.
o «--Amino-N measured

& - -Non—protein-soluble-N measured
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Table 2. The optimal pH value of the proteolytic activity of gastric—juice of fishes : file fish

(Kawshagi ).

(Time and temp. of reaction :

40 hrs. ; 35°C : substrate : casein)

pH

P

Q

7

8.5

Non—protein—soluble—N
(mg = 10%)

93

206

196

PLED 2 E0OTRT &1 DICEBE P LER SN T 1 2 BERR L0V FEFEHAEEESIZ pH6 ~ 71T
THEABZRL TS, 2L TpH 838 X8 5103600 T & M1 2RL T DD Th b, fE-> THIE

k- aERopHEFD 7 e 77 — ¥ OBEHEpH & —HU TN B LN CEWTE D,

21~

174

137

]
——3pH 5

7

i

3.5

of the enzyme solution in gastric—juice.

o ---Non-protein—soluble-N measured

B S 0 57— OEHKEA A

B EE

Y

@iy pHe ~71Cdh %,

BB RSTOF7T—EDEBRE

Fig. 2. The optimal pH value of the proteolytic activity
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Table 1. The optimal‘ temperature of the proteolytic activity of gastric—juice of fishes : red sea-bream

(Madai ).
(Time of reaction : 20 hrs. ; substrate : cassin)
Temperature( °C) 5 20 30 35 40 ‘ 55
Non-pretein—soluble~N 5
cclas N/28 HySOy) 60.3 863.5 1105.7 1495.3 1337.3 1 1274.1
% 103
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Fig. 1. The optimal temperature of the proteclytic activity of the enzyme solution in gastric—juice.
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250 300 350 400 450 A

Effluent (ce)
Fig. 1. Showing the column chromatogram of the crude pepsin preparation from mammalian
animals by using Amberlite IRC-50 at pH 4.

—Nitrogen concentration of effluent
---Peptic activity, tyrosine #tg produced in digestion mixture by protein-N (ug) of

effluent,

(3] [S%]
T i

(#g/1 cc of effluent )

_ﬁ
T

Nitrogen concentration (¢t g)

—~~Proteolytic activity, tyrosine

150 250
Effluent{cc )

Fig. 2. Showing the column chromatogram of the protease preparation from
the gastric—juice of fish (such eas red sea-bream).
—Nitrogen concentration of effluent
-+-The proteolytic activity, tyrosine fg produced in digestion mixture by

protein-N (#g) of effluent

BIMicksE, FOBABIFFBALHRERD 30 cc i ©— 2 L LT 75 cc TTIWHEH I, 7 =
TEHE S CIT—FT A, O 2 D0RTGERAD LT LN TETL, 72 170 cc OFMCIR R 2 D 7o
25, CAUIET I TS IER I R, STy D ERORERE pH X 2.2 850K 6 T/ 12D Th
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Table 1. The optimal pH value of the proteolytic activity of pyloric caecae of sardine.

(Time and temp. of reaction : 41 hrs. ; 35°C)

pH 4 5 ‘ 6 8.5 9.5

NH; N (mgx 10%) 1669.7 2415.2 4199.9

5308.3 4652.8
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@‘/
4000 <] /
//’
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b
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p o
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T1mw

i 5 6 7 8 9

— pH

i

Fig. 1. The optimal pH value of the proteolysic activity of the enzyme
solution of pyloric caecae (sardine).
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Table 2. The optimal pH value of the proteolytic activity of pyloric caecae of sardine.

(Sample : powder 0.1g ; time and temp. of reaction : 41 hrs. ; 35°C)

pH 3.5 5 6 7.5 8.5 9.5
NHy~N (mgx 107) 217.1 283.5 297.3 303.3 471.2 419.6
Table 3. The optimal pH value of the proteolytis activity of pyloric cascae of sardine.

(Sample : powder 0.05g ; time and temp. of reaction : 45 hrs. ; 35°C)

pH 2 3 4.5 5.5 6.5 7.5 : 8.5 9
N -
(ig::iog) 137.4 83.6 167.2 137.4 173.2 209.0 H 286.7 246.8

400+
—~ 300+ T
z | ol
B
. @// |
= 200+ /
z ; <
'@Q'\
;ﬁ \ / \M
Z
/“a 1004 - g
|
' L) [] ¥ 07 [N T i )
2 3 4 5 ] 7 8 9
-3 pH

Fig. 2. The optimal pH value of the proteclytic activity of the enzyme
solution of pyloric caecae (sardine).
o --.Sample used is the powder of Q.1 grams.
& +--Sample used is the powder of 0.05 grams.
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S pH 38 5SE T dh » 770 KA « HENSD D 7 &, Y/ XOWPEEIC Y 2 EBCO T pHe. 52 B pH
LLTVWAY, =7 nc U TSRS EEN I, BRERBE L Ti3iKo.05~0.1g 128

K BHRIML T
IR 2 Fis - TR % 50 ce &R UMl 2 EH L, ZOm»b 5ecgk 5% 524 » HEHEHIT fﬂéﬂﬂ
7% pH CYEFSEIC88, 7 1 B JOREBHWREEFRERNEL 2, HMIGHRE 4 7 v OB
<2 aicis o TCiE 1 RO & 9 iR S Ui, B4 EBIOE I HIZLD 1 fiBTRT,
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Table 4. The optimal pH value of the proteclytic activity of pyloric caecae of yellow fin tuna.
(Time and temp. of reaction: 1.5 hrs. ; 35°C)
pH 7 8 8.5 9
NHg-N (ecx 102) 8.4 16.0 18.0 12.1
NO””PZjEQ}§§§He'N 3570 3668 3675 3650
28= = 369
a%\\

24~ Ty 366
. 20— g - 363 o
c‘: // o 2

. 2 TN %
w16 ,/‘ ) \ - 360 o
o s P =
o # A~ . g
© 12 & //f‘ B - 357 ]
; L f
o gd o b
A é
| |
E g j 7

7 g 9
——% PH

Fig. 3. The optimal temperature of the proteolytic activity of the enzyme

solution of pyloric caecae (albacore) .
& - -Non—protein—-N

o NHQ—N
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MIES 077 —€¥OEFE pH3FE—Tdh A C &AL 72,

ATk Nv S a [g[g“ﬂﬁﬁj° 277 — € OEE pH 128 5T & B

BB AR OWMEMTIOTF P —-EOE

1) BEEEICHROT

b

&

BERPZDKRE

AT OBE  MARER 0.1 g % pHS. 5 I L 1o N SHICERIN U 2 OB ISV TS X4 R X
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Table 1. The optimal temperature of the proteclytic activity of pyloric caecae of sardine.

(pH and time of reacticn : 8.5 6 hrs.)

Temperature (°C) 5 20 32 35 40 50 60 80
NHy—N (mgx 108) 134 188 267 336 328 239 156 117
4 o
3_
5
w2
oL
g
"z,
: 1+
)
f 1 ] ] ¥
T 0 20 40 60 80

——-3 Temperature { °C)

Fig. 1. The optimal temperature of the proteolytic activity of the enzyme solution
of pyloric caecae (sardine).

o «-NHy-N

FEOREF I b R ISEE Y 6 DS A FM RO BB 35°CHEI S 2 2 A b, U UK GHSR
DTN B EC S AR 2 AT A 0B 0 DS 50T, RIGKE | BREOER»T/5 -7,
ZDFERZFEROHE 2 B L 0 2 iR,

Table 2. The optimal temperature of the proteolytic activity of pyloric caecae of sardine.

(pH and time of reaction: 8.5; 1 hr.)

Temperature (“C) 30 35 40 45 } 50
N/100 NgSeOg ) .
(cc % 10%) 684. 6 | “675.0 676.5 . 676.5 676.8

OB ERRDFERIIHRT L b ERR S IEEA TR ERE R HHT 57200 N/100 NagS;05 o
HWEMTARUIL, REOREILIS CILISNT NagSeOy OFEEMME b0 & 2T, BlHriRRRIC
S OB aNTINH, D&Y CIINTEIZ N ERBRLTVDS, IHA VLMY 0 77 —¥DHE
R E L 35°C BHRTdH 5. '

— 17 — : ¢
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Fig. 2. The optimal temperature of the proteolytic activity of the enzyme solution

of pyloric caecae (sardine).

< ZuOEs e AR 2 v MM EERSR | g pH 8. 5D IBER 80 cc RIRINL 1 RS HHI# D HEL 12
W R EREIE Uir, 2ORPE IR IR INTRT,

Table 3. The optimal temperature of the proteolytic activity of pyloric cascae (yellow fin tuna).

(pH and time of reacticn : pH 8.5 1 hr.)

[
Temperature (°C) 35 40 | 45 - 50 55 60
i
I
Act/ 1cc of i .
enzyme soln. 13.93 14.98 I 15.43 14.83 14.80 13.70

Note : Act indicates nitrogen (mg or g) in non—protein soluble compounds which were decomposed

from casein by action of 1 cc of enzyme solution.

ST A — W R R 6 UIR I 36 L QWG R O ZA L & i oo BEEME 2 RAT U P02 £ 4 2R JLOREE 4 i
RIS

Table 4. The optimal temperature of the proteolytic activity of pyloric caecae (yellow Ffin tuna).

(Case of the difference of reaction time)

~ Temp. (°C)
Nm\ 40 45 50

~

Measurement —
Act/1 cc of 1 22.300 43.200 41.950
‘ 2 44,050 57.575 56.750
enzyme soin. 3 54.925 59.725 59.625

— 18 —
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Fig. 3. The optimal temperature of the proteolytic activity of the enzyme solution of pyloric

caecae (albacore).
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Fig. 4. The optimal temperature of the proteolytic activity of the
enzyme solution of pyloric caecae (albacore).
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LU A EOREIE Y/ D MME S R 7 T — Y OBHRE D 43°C I BT L BRT, TUT
A—E TR S T AV RS 1,2 6 X OF 3K & B L 8 AL DN THMAERR 2 {25, T O
%13 40~45°C OEBHIT 04T B H—Ef 2R T b, 50°C O¥&1E 45°C OEICESIL ITEW W E 2R
7o KA B SO T Y, HAOWPIE S w7 7 — 2 ICT A ERERIR SN EOEBEE 29 40°CL
Lirhs, BEOEE 4 T 00T 35°C, <& micii N TI1345°C ORI %2512, (b OREOEER
ERZNENEREET 5 b0 TUL, VDY B b OREOERBROKRIC X - CEGINCETS S
ERELEBLOND,

FNEbiE, OS5 nETHMEACTED LY 2 RS 5 O Th 2, BUSICRERNICREIC &
Y ENENRIT AMERIIO L DE BEALNLH, L OHEAICHN B THRIET 2 FETDH %,

2) KERECDNT
MR RN R R N, R MBI KA AN ORI SR DL 95~97°CIT#L T 6
RN TR INEE P % dh 17 A To BT HIT 35~45°Cic &% L T+ 4 o SEERICHRML T—RERFT
TRIG S S RICZ NENRSERY 2R LIz, #Nn0ORMRBEHES, 6 RIS UHEKTRT,

Table 5. Effect of heating on the proteolytic activity of pyloric cascas (sardine).

(Time and temp. of reaction : 20 hrs. 5 35°C)

Time of heating(97°C)
(min.) 2 3 6
NHg—N (cc) 1 0.195 0.175 0.175

Table 6. Effect of heating on the proteolytic activity of pyloric caecae (yellow fin tuna).
(Time and temp. of reaction : 1 hr. ; 45°C)

Time of hee'nting(97°C) 5 4 6
(min.)

Mon-protein—soluble-N 8.911 8. 254 8.263
(mg)

~ e\

=

»

Q

©

= 8

.

|

=

Z. 8
17+

T T |

O wf

2 4
~————2% Heating time {(min.) at 95°C

Fig. 5 lInactivation of the proteolytic activity of the enzyme solution of

pyloric caecae by heating at 95°C (sardine).
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Fig. 6. Inactivation of the proteolytic activity of the enzyme solution of

pyloric caecas by heating at 97°C (tuna).
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Table 1. Influence of sulphuric acid on the proteolytic activity of pyloric cascae (sardine).
(Sample : powder 0.05g ; time and temp. of reaction : 24 hrs. ; 35°C)
Added N/ 10 HySO4 (cc) | 2 P } 8 10
pH in reaction soln. 4.7 4.2 3.4 [ 2 1.6 1.4
NH; N (cc) 0.09 | 0.06 0.06 | 0.03 0.03 0
8=
6 - 6
— -5
s k\%
ot
o 4 ‘ -4
Q
o
Z
| o
o - =2
= Z
Z. b o
o
T T ; i
2 4 6 3
—> H,S0, (N /10) cc added
Fig. 1. Showing the inhibition by adding of HySQO, to the proteclytic activity.
& ---pH value

o «:NH,-N

EOFERPS pH ML AMTFICE Y S EmEE TSI E 5 0 L o T, IBRRICERN T A AR
FefBic, RIbMEEEERIREA & o OBEICERT 51 0 3 KEA L VBEICOABERLU TN D LR AHET
BB, | |

2) EBRIEOREE

a) HikF FY D LDEE

RISTHAC 81 5 NaCl OE » FRO X 510U THBR B 2k 2 gL 72,

B2, 3FBIE 2KIIZD 2 %RT,

Table 2. Influence of NaCl on the proteolytic activity of pyloric cascae (sardine).

(Sample : powder 0.05g ; time and temp. of reaction : 30 hrs. 5 35°C ; pH 8.3).
NaCl (%) 0 5 10 15 25 30
NHy~N (cc) 0.97 0.61 ] 0.51 0.49 0.38 0.38
Ratio of activity (%) 100 63 1 53 51 39 39
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Table 3. Influence of NaCl on the proteolytic activity of pyloric cascae (sardine).

(Conditions : the same as table 2.)

NaCl' (%) 0 1 10 20 30
NHy-N (cc) 0.62 0.56 0.42 0.33 0.27
Ratio of activity (%) 100 90 % 63 ‘ 53 43

ol N

—~  70=

g

"

(&}

@

50

Z. \
l ;
jun)

Z

]\ 30

; I 1 ¥ T 1 T
0 5 10 15 20 25 30

=% Sodium chloride (%)
Fig. 2. Showing the inhibition of NaCl to the proteclytic activity.

b) HibH U DEBE
AL Y 2 THRO LS BB LTSS B EEIL Y ) OBE - OBEETRTOIZE 4 RS S
UH3IRTH 5, '

Table 4. Influence of KCl on the proteclytic activity of pyloric cascae.

(sardine : sample : powder 0.02g ; pH and time of reaction: 41 hrs. ; pH 8.3)

KTl (%) 0 5 10 15 20 ! 25 30
NH,-N (ce) 0.41 0.26 0.23 0.23 0.20 0.18 0.17
Ratio of activity (%) 100 63 56 56 49 .44 41

PLEOHEFORT ECAHAICIIUIIERED | %RBEOEE T 0 57 7 — EiEERIITRA E BB 22130005,
5 %EIITIER 40 %, 10 % WINTI3A9 50 % OFEERD 2R9, U L THEBEDL ZNL BN €25~
30% & 75T 1440 % OB 2 R L T 5,
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40=

30+

20=

3 NHs~ N (ce x 102 )

¥ E] ¥ ¥ § ]

0 5 10 15 20 25 30
w3 Potassium chloride (%)

Fig. 3. Showing the inhibition of KCI to the proteolytic activity (sardine).

3) AR ORE

a) TFAFTALI—I (EtOH) DR

EtOH 0#BEE T s n 7 7 —EiEE2HFLUI., MLEsETRINS L 97 EtOH BRI
WG ZTTeb LD Z OB RHIEL Iz, 5 F2RRTIUEE 4RO L 51Tz s,

BEFEBIOHE 4 RICOREINS & 51z EtOH OEEW K E R A ONTEOREB Kb, B HEOH
1~ 3 %AITIL96~90 % DOFEM 2R AT 553, EtOH 10% TN 70 %, 15% T2 A 50 %OfFEE T H
EtOH 25~30 % Tk B IRINm 2 o 30 %I U T2,

Table 5. Influence of ethyl alcchol on the proteolytic activity of pyloric cascaz of sardine.

(Sample : powder 0.02g ; time and temp. of reaction: 44 hrs. ; 35°C ; pH 8.5)

\\Ethyl alcohol (%)
— 0 1 3 5 10 15 20 25 30

——
Measurement ~—

Non-protein

—eoluble-N(ce x 10%) | 282 | 272 | 285 | 238 | 204 153 119 | 93 80

Ratio czi;/sctwity 100 % %0 84 72 54 42 33 28

b) 7R b OEE

RO RERREL G E T 2 F B RTIE - TN BDTH B, 7 b OGEAICHIT A1
B, ZOWBHREBM & OBEMERPEEOREIC S A AEECERR O T SER 20O TN b OEITE
NWTHRELI, THOS 6 LS s BUSFIGHARD 7 £ M OBEEORER2RL, #7ROIV0FE KN
I3 DK E ST IO EEM % 75% L D100 % KB L ZTEBEO 7 £ b I 5 FREREL IS
B, 7 P WRATEEL, SHRRRTERLL, FSAMCIRINL —EREBES T 0BT RMEL I TD b,

...2AL7
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=3 Non-— protein—soluble— N (ce¢ x 102 )

1 1 f ]

0 5 10 15 20 25 30
=% Ethyl alcohol concentration (%)

Fig. 4. Showing the inhibition of ethyl alcohol to the proteolytic activity (sardine ).

BIRO 7 v a— VDS RIS 23 4 2RI A7 5 BEEOHIEBEIIBAMER2TRTOT, £
SNHFERAEERBE 2L TEER R UL, 86, 7RI U5, 6 Iz OMRETRT,

Table 6. Influence of acetone on the proteolytic activity of pyloric caecas (sardine).

Sample : powder 0.02g ; time and temp. of reaction : 22 hrs. ; 35°C ; pH 8.0)
P

Acetone (%) 0 1 3 5 10 15 25 30

Non-protein—soluble-N 188 154 138 137 124 120 |- 104 57
(cc X 100)

Ratio of activity (%) 100 82 73 73 66 64 55 30

Table 7. Activity of the immersed tissue in acetons of various concentration for 5 minutes.

(Sample : fresh material 1g; times and temp. : 18 hrs. ; 35°C ; pH 8.3)

Acetone (%) l 0 100 r 95 r 90 85 80 75

NHg-N (ccx 103) 310 309 309 308 199 163 128
Ratio of activity (%) 100 99.7 99.7 99.4 64.2 52.6 41.3

HeFRBITESKDIRT & LA LIS, FUSHHD 7 = b o OEENEINT 51 ON CHEE 218,
5 %oy T73 % DFEERTRTH, 10~15 % BIETIE65 % OFEMEL L H30 %7 & b L EEOES30 %0
IR T U, S 7388 L 0B 6 o R, S 5 D0 7 2 L v BEEE DICE»KRET 2 & 90~
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Fig. 5. Showing the inhibition of acetone to the proteolytic activity (sardine).
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Fig. 6. The losses of protease under the conditions of sample, which immersed in

various concentration of acetone.

) H 7 ROERTEREICA T & b VL SHHC XM X OTA LRI ENS bO LR LTELR T ¢ / 1
T LT

100%7 & + L BEOEGRAL 7 v OB R RIIND, 85% 7+ F BEOES, BERIESABUIET
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i &

1) RUMPIE Y 0 7 7 — CIRHEROD & 9 REEER 2 R TpH 2 1. 42 Fic U e & 504 £ ofE e
=3ns,

2) LT bV oo, AL YO L) 2 MR R RINU DB AT OBRED 1 %0OBE 90 % BEOME
H2/s U, 10 % EBE THEEOETEL L Te0 % fithE 725, U UIREED NI FEML T Moz
HEEBRIIE TR, HEBEI0%O & X440 % BEOEE2HET 5,

3) =mFAT A~ T brdkd REREANORIDES, i3 h FNEOBEOEIMCHNEE
IBET T 525, MEBEOHEERZZOBE 2RICT 5, =F 07—V T3 %EERE T 0% BED
EHEZEREFT 505, 15 % BETIX 50 % BIAICIE T34, LA L 30 % BT 3 i 30 % Hite O TG 2 /RE;
T hH, TIT & LT %EE TEIT 80 % DIEIEICET L, 15 % BETIZ 0 %EBE LD, 30 %RE
TP DEIECH G L A0 % BEOEE2RELIL, ULHLLTT & F EE 90 % DL LD 5 77H
PRI TRE L B FRRE TR EIC L 2BROBERIIRINE» o712,

BME  AHMMAENREEKOAKEEIOT7 - EOHBEARCHNT

FROBERICINTE, TEHI00EROEHICERT A L ) WEREBSZ L7 2 by s 2 —F 20
MERRBEE 2 ZOETEAL TN, COBEORGICET H2HIR2HE 513 X b MBvRBoiEAR 2
VED T EMREThH D, L THEITZBEOMHBICET S 2, 3O&URHRE LI,

a) HHEEOREE

R EENC K 2 INA Th0cc & 7L, IR THEIRE L ZOBEIW X O 5 ~10cc 55230, 60, 12046 &
D240 I h MU TENZENY 9 A7 4 v &~ 2BU T RIKFROE T 2 brEL 12 BIBEREK e »
A SR TEE2RT U RS B LB L b B 2EORT EB DI Th D,

Table 1. Relation of the enzyme quantity to the extraction time.
(Kind of Fish : sardine ; time and temp. of reaction : 24 hrs. ; 35°C ; pH 8.5)

Time of extraction (min.) 30 60 120 240

NHo-N (cc) ! 0.16 0.20 0.22 0.20
t

Table 2. Relation of the enzyme quantity to the extraction time in case of extraction with distilled

water at chamber temperature.
(Kind of Fish : albacore ; time and temp. : 7 hrs. 5 35°C)

Extraction time (min,) 30 ! 60 90 120

NHy-N (e % 10?) 48.4 | 51.0 51.0 50.4

FE 2 BOBRIRBROERRYT, AIBERE T 2755 BEBEHINIMERIZA 7y, </ nibl
1 R T—EEICET B,
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—3 NH+—N (cc x 107 )

§ 1

30 60 120 240
2 Extractions time (min.) :

Fig. 1. Showing the relationship between time of extraction and

quantity of enzyme.

b) pH OEE

IO ERIT SN TIREEEA 2 IR & U AL IO TH 505, TOBEEMOpHIZN6 Th -T2
Bt > CpHO B35 2 W it & U TR L2 E MEOMMEIT § 2R 2AET 5 C L3BBREALLND
©T, #HpHO@EE A (CLARK a LUBS ORInE—2rik g, Mlg—srit gl o—Es
TR EICERM L 1 ISR 27750, SUCEOT R X o T LB R L, To—RErenThe ¥
4 RSN pH 8.5 ORIFCRIGE LT, FIomls il fo BB 1o 5 M % B vk L
BEDFEFH €A RSB I U IR B R OEE 2HIEL 72,

COBERIU 1B ER ORORER & 02 OB EDEESMEOMILC I THER L BETNSTD
B, CFBEBET S C L LT CTIIBICpHOBBRD A 2 EET 5 21T TS,

BRI 12, BB IOE2ETRY,

Table 1. Enzyme quantity extracted at various pH values of buffer solution,

(Kind of fish : albacore )

pH value of buffer solution 5.8 6.8 8.5 8.9

NHy-N  (cc % 10%) 18.4 21.0 23.4 21.0

Table 2. Relation bstween tha water—soluble protzass and the so—called remaining protease.

(Kind of fish : sardine ; time and temp. : 24 hrs. ; 35°C)

pH valus of ‘extraction : 3.5 i 5.8 , 8.5 9
| _
Soluble-protease NHy-N (cc) 0.24 t 0.26 0.33 0.31
Remaining-protease NHg—N (cc) 0.03 ‘ 0.05 } 0.05 0.04

DT HBER T T A BT RO FEFMED BD HERIC X » T BRI T N Ed
17 P THMIEOBRIEED & & OFE KM TAIRETH 2 PO A > T L CEE BHETH D, ZC
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Fig. 1. Showing influence of the pH value on the extraction of the protease.

TEAFED0.05 g % % pH OFIIL T | KRNSO RT3 - T RBWE & B2 5] 2T b €
A U HCERINL TENENoEiE 2RI L 7o, RO 3 FRE ORI ERT,

Table 3. Relation between the water—soluble protease and the so-called remaining protease.

(Kind of fish : albaccre ; time and temp. 7 hrs, ; 35°C)

\ Division Liquid portion Solid portion
Measurement: \ (Water-soluble protease ) (Remaining protease)

NHy-N (ccx 10%) 50.0 16.0
Ratic of activity (%) 76 24
B RS XN E 2 FOBTHE S L ) WA p AT S ZIHECHINR pHe .50 & 554 %

L, 17 33EORT L ) iwpHe. 5iCas) KA s LR T v 77 —~ ¥ OEs0  16TH - 1,
BT S 077 —¥ e EES w77 —2Of (&FHT) % 1008 TIUSAEE Y » 7 7 — #1376,
B n s 7 — 32405 h, BIGEELE- LU TR 7T v T 7 —¥076 %BELNIIC S5,

e 15

1) BFREERLL DR TR 21175 5 5id me%fnéW—;‘Ea 21 TR B,
2) FEOBRITLKEA A wvﬁir&zﬁﬁ?ﬁn’ﬁﬁiﬂﬁw 1739 & x pH. BTV T RO IEIZ R § K xL,
3) i S EREIRRAEOE T 4 M%E’é@%’fj 76 % Th o1, # LU THRBMT/TIS 24 %D 70 =

V=S B L EBIREINTS,
B/ HE EEBEED BREMICENT
R0 1 g 2 7K50 ce THIHL, #0 FEBIEL D 5ccfi® b € A4 » IGHITIRINL TENEN30, 60,
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180, 36043 L 81,2000 IS S B 12 B— STt » TR ISR EER 2K 1,
BLEBIOE I HEZENL OEHERE2RTLDOTH 5,

Table 1. Velocity constant calculated by means of the reaction formula of the first order.

17meoframﬂon(mhn); 30 60 180 ‘ 360 12,00
N .
PHZW&;?§§“”M' 850.2 1650.4 4251.0 5951.4 11619.4
kx 10 | 237.2 238.6 233.8 181.6 101.1
108
88-
S —
68~ /
200
484
= / — =
0.y : e
\%:GLS .
Z : &
o gl 100
i . e
" 60 180 360 720 1200

——> Reactions time (min.)

Fig. 1. Showing the relationship between time of reaction and precipitate, and the velocity constant
according to the reaction formula of the first order.

o ---Amino~N
& ---Velocity constant

PICHEET 4 U 2 M 15 g % FERYL 60 ce DK 2 A TR LU RO TEER T/ 50 FEIK 5 cc 2 s

FICIRmML, —ERIGFHREZNENORIGHO NHe-N 2HFEL TR SEEER 2L LT, FOR0E
BE2ELLIOE 2RO LB TH A,

Table 2. Velocity constant calculated by means of the reaction formula of the first order.

Time of reaction

(min.) é)O 90 120
NHy—N in reaction soln.
(mgX103) 821.86 1020.24 1076.92
kx 104 181.9 182.2 170.1

PlEo 2 BOFER BB ETUSRIGEREERIL 00 TIR—EME2HED, 2NnI D 180CEL L TR

PETEZRTEETIED 505, JIFTHECGROVER 2T, UPULIGOTTCES & b iL FUzE S 22

o 30,.._
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Fig. 2. Showing the relstionship between time of reaction and precipitate, and
the velocity constant according to the reaction formula of the first order.
o ---Amino-N

& --Velocity constant

b1, 2003 O IEREIZCONED ZF MO BUT L In oz, Lk b H TSR 18057 F Tix— KRG
RE-TRIMIHETTT 28D THDEBADTLENTE D,

a8 &

FUE Y 0 7 7 — Y ORGEEER S — G TICi - TEHR LU ICE C A, 18000 T 33— EM
PRET Y, FNU RIS &IOS & TR S,

R E FOF7—EBLCNTEHREONRERCERLRMOBREE

1) BROBE S UBRERS

< 7 o IO ERER & b ORI 0% 5 cc 12 pH 5. 208B K (MCILVAINE) % 2412711 32 cc
VR LKA G EI L 1o TR R L T 2 AN OMEEE % K, % 36 LU0 25 X )1
45, EHITHERET 5O TR 2NEFNORFIEOHZN (KR 0 °C) THETIRL 724, 5
05D Z I BEIENE T OYEIT NHI OGN 55 Tl 5. BRI & TR T20
EREBRPERELIC (A),

= 7R BISE D A TR OB MR % 1575 - TEI IR 2 2 A v ROSIRICIRINL T—ES&A N TIEM
W1as, SHALEER 2 RINL THEER 21D, Klbs €7 v 2RSSR BIENL, 2k (A) b
 ERECILIR L TE 5 TN 2 BB DR L T2 OB RE2HEL I (B),

UbokRZRTE, BIRBSICEIRDLIS 0TS,
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Table 1. Precipitate from enzyme solution by adding (NH;)3SO4 of various concentration and its
activity,

Saturation degree of (NH; )9SO, 1/3 1/2 3/5 Non~adding (control)

Content of protein-nitrogen in [ cc

of enzyme soln. (mgx 10%) 865.0 927.8 1036.0

Content of nitrogen in indigested
casein coagulated by adding 5546.5 3423.0 3236.5 3074.6
CCl3CQOOH (mgx 103)

Note 1 «--«-t Casein solution added as substrate contains 6.1436mg of protein—-nitrogen.

1100+ =500

1000=

- -500 =
& P
e =13}
& E
E 900+ 400
Z "‘. :

800 - -300 ¢

—

o o
o

§
< b

~—=3%  Saturation . degree of (NH), SO,.

Fig. 1. Showing the precipitate by edding of varicus concentration of (NHg)eSO, to
enzyme solution and its proteolytic activity.
o +--Protein—-N
& -~ Indigested casein-N

B1E (A) ORT LIS HEOEEININT 210 DN THBRE AL C OEBOHE T3 AmiE T
BHAREZTLIZ. €U TN D OREFRISEMED & DWHEMEERAEEUL A X3 BBEEZRUKO
BOVERLTN, T2 (B) OFFIC LD E (A) OBHREICHHIL THEM 2 €14~ Bidid L sssafng
OHERMEZIENBOERE (W) 095%OME 2RL I,

Y EDOEER L BEELE SEMEORE D 2 (BL T D, ZU CTEBERDIS % BIBE LT
BRINTNBCEEBEESLNTH B,

2) BEAMERRCEIOABT IBEITEOE

BIEERIC L - T S MAMREBEOBALMERD 95 % BEOEE 2B T2 2 0 EPBHLITY, o
ERIEEPORIIMBBERROREEERROM%ICHEMST A 2 5 ITT 272010 0 OEB %1775 - 77,
D ZHEAUEEERIC & D I AEASERBICH U THRZIC L YW T 22 R eamaE 2 iU 1,
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Table 2. Nitrogen content in precipitate with trichloracetic acid and ammonium sulphate.

Precipitant (NH{) 9SO, saturated to 3/5 CCl3COOH concentration of 5%

Nitrogen content (mgx 103)
in 1 cc enzyme soln.

147.12 . 214.31

LEOTT & LA B & BERIEHE & 5 LR SRR B ASEREOW 70 % Th -1,

3) MR (BENE) MBRORELCLIBEEHOKEOE HE

- BUSEERRY 6 1 [EOWZLEIT & Y FEREROREEED 95 % Btz EINLAES C WS 5 s -
7205, RO 2T 5 BAMEORENENERI TS 2 0EPDE 2B NT 512D COEBR 2T 212,
BESRIEIR SRR 72 5 309 BIERE 2RI C IHR 2R LY,  FORBRER LY DHEL T 5221
(NHy )2 S04 2l U T2k, BOPH 7 OREEK (MCILVAINE REER) 12U CHOTLOMERR - LT
CO—H 2R TiEES L OEEER PR L I, BRI TH O R UL % B U TR = £ L
TN REP L CUDERICU THEES L OEAER2IET 50 & FRESCARCT 5, Cnb ORI
BR3RD LIS Y TH B, 73 FET A BB T TKKFCE L T 0 °CiE i U T L 770

Table 3. Repeating of precipitation by means of adding (NH; )35, and its activity.
(Kind of Ffish : albacore)

T Division
Original 1st
Measurement \ :

(A)
Nitrogen in 1 cc enzyme soln. 288.5 230.3 243 .4
(mg 10%)

. ppt. 2nd. ppt.

Act/1 cc of enzyme soln.

(B) 31.35 30.79 30.87

(<)

Act/ 1 mg of protein-N 108.7 133.7 129.8

B3RO L2 & (A) OEBCISWT L B0 2 h BERIIEFRDT 5, CdEREs
8 LN —EOEHE RPN C LI L D D TH b, - THEERL S —HEDONEDITT (B)
DOFREFUL N ZRL TS, UL TREZOWEE | ETAEST, 200D O 1EE A S
SIS L R AL, TOBRBRFEEERONB% BRI, o TREE 1 mg M b DIEM: 2 ks 72 &
(A) 45200 (B) OFEEDP S URO T L7055 BT L EED ER 2R (C), £L T 1 [ES
J O 2 EABED TR $ Fa A EH—ETH 5 L BT IV, BLEORREL T & 5 & e & b IRz
FbaEriah BABREIN, TOBRER 1 mgU ) OFERE ERT 5, BOWER S0 57 — ik
Wt UFSA E HEVER 2R &I URBRE I | A THRDTH 5 EWVE B,

2 15
1) ©oF FMMIEY 0 7 7 — IO T AW ZORBEE R BT U o35, pH 5.2 THEZORMIE 2 Y4, 4
BRI E LIS, BEMETELZROUE 24T 5,
2) CORMHFICIBNTEBELAEYDI5S~98% DA 37,
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3) MR A B ER BRI BRI OAEHERBRDNI0% ThH 270,
4) o | OB DIEEEE: (Act/ 1mg BHZEE) B EAE2RL, U AEREZREL T
ZOMEFFAA EBIU I, B BB L AITHRDTH b BEIREECiA ST EM 2 H 122780,

H 4t B 7errORNBRLCERITRMOEE

7 b R REEESRD @%kaﬁ@?L;<@mﬁzm1ma@f%%@74 N OEFEGTICHIS T
% FOITENC = & FARRYAIR 218 2 10 RBR 2 1178 2 12,

1) PEMN BNCEBRBERERCZOEANEEREY

{‘ﬁ SHEE10.5 g %20 cc © pH 8. 50 (CLARK a LUBS) (T 1 Bl 21173 > TR LN D

FEURWG I B ZENL 3 cckg BB CEN LI —EEOIEA L7 £ M BIMATT & P REZZN
<ﬂwfméwmuMO%&ﬁé&%m%m%@%Ew 1~ﬁ&®/%%yﬁfﬂﬂ%Wbt%,%ﬁ
iR @pH7®mmm@bfﬁﬁﬁi4/mmmﬁbe%ﬁmm@pHﬁs WCHRBL L TCBRIRED & 9
A S T EOER 2HIE L7, 2 AN A— R TR » Te EN SN OB e R L TERR
BRI L T2, MO EBROEIRZE | B XOE 1 HO L) Th 5. 2BMROMMSHIRTITE I 4%
Z DD LIV E R YATE % T X TTKIKFR T 0 °C L i U Tz § O TIRIEL T2,

Table 1. Nitrogen content in enzyme solution precipitated with acetone of various concentration and

its proteolytic activity (albacore).

Acstone concentration (%%) 30 50 &0 80
Nitrogen content in precipitate
(mg % 10%) 106.5 226.3 244 .4 618.9
Actf1 cc of enzyme soln. 6 o 9968.3 10288.3
(e % 100 2968.8 7673.3 9968. :
Act/1 mg of protein—-N 28.0 33.9 40.1 16.6

M KO E D ROEDE X LI Th b, HILT & b o OEBEVHAT HIC DI THERK L D DR
R (BEER) b IEBIIBAL, ©OEREFOFI TR0 % OB EARE PRI, ML THREE
L CICHEL T F OB D80 HIBEDB AR LA X1 C & % Act/ 1 cc FREOBHELITL T D, L
HIT 60 % BEDB AL EHERIT 80 % OFNONKEEITH G, MR 1 cc i 2iFEEHAA LR D
T, L b2 1 mgicdd AN 60 % BEMES R 8 m <, W%%Lom%ﬁﬁw%ﬁmcmt
DX, 80 % DEAEIEMETRLUT., Do E»h 80 % RTINS L O ELAN O BERE IR
BE LN D & T, CHUTKL 60 % IR T EDA O BB ORI 80 % BED BT

WHAT s L, EOW$@ﬁﬁ$i%%ﬁﬁ@%ﬂC%Nf%h&“®KmCt@mbfméo%ot
Act/1mgN TH#ET 2 & 60 % BEDBARREMZRU T C &394 THIT 20 % BETIIEERIZIE
h, L COBERIEMTH 72,

2) PRMACEHAEZEOTE
BB EERD> LRI 7 & IR
E Rl T TR T & b AT X H53TE

XD zoBeRiclL, BEOAFEHEORIC b EL2/ETHT
i
T DOEEE U T R O I RIS L VB RE

oy
HAT, BIL—EBEOWMERRICT € b ‘//Puﬂmb 30% &L,
AR, T COWTRRHREL NERICEC T 2 b 2ERIIL

(

.«H F*é
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Fig. 1. Showing the precipitate by adding of various concentration of acetone to enzyme solution
and its proteolytic activity.
° ~--F’bt~compound—N
& --Act/1 cc of enzyme soln.

P ---Act/1 mg of N

TE7 2 RBE260%E U, AU ABR2 BRI THINZOIEIKICT + o 28BNl T80 %
EL, AUTE BT E S AR TR R P RT EE 2 EBIVE 2HDO LB HTH A,

Tabls 2. Nitrogen content in enzyme solution precipitated with acetone of various concentration and

its proteolytic activity (albacorl).

Qange of acetone concentration of each .
fraction (% 0~30 30~60 60~380
Nitrogen content in precipitate (mgx 10%) 105.7 114.7 509.5
Act/1 cc of enzyme soln, (mgx 10%) , 3398.8 11171.9 8638.6
Actf{1 mg of protein—N 32.2 97.4 16.9
28 2 RO & B0 2B R 60~80 % /TR 8 % <, 30~60 % Z3TEiIE 0 ~30 % 437 & Fhi &

[Al - T60~80 % A E ~VAB X7 - 72 (A), wpmz Act/ 1 cc i#3RIK1330~60 %0 THIR & 1H <
€0~80 % JFIEIS ZIC YN TRIFE DRS00 % OEE2RL 72 (B),
B2 Act/ 1 mgN ZHET 5 & 30~60 % FH DT AMK % 31 % ML TREE % 7KL 60~80 % /i
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R 2R LT (C)o BLED T & b EEEIL30~60 % AR b %  60~80 % FHEH CKKE, 0~
30 % SEICIZE L DI (B), Uie B IR OB 60~80 % FTEHETIRE & IRIC 0 ~30 % ST
T30~60%AEEEr 3 s (A), UTedoT (C) O X5 TRERBHELTIOTHH I,

P OFEEIT IS TEIC60 % 7 & b B AN LT & b IS DB 21175 - 72, Ml LRI
210 UBEDER % 454 HA0~50, 50~6033 J 1060~70 % 7 = + L IBESEICIST b hi AR &S L 2D
FEHC DUV T 217720088 3 3 L NS 3 W X 5 BhiR 28T,

EREOFED b ERIBIIG60~170 % WS % £ 50~60 % HECAUCKEY, 40~50 % R 62>
20, Uip 21T Act/ 1 cc BEFIRIZ50~60 % ST b £ 0360~70 % 53T b FaA & CIUTHE L, 40~
50 % AFEIAIE B IPICIENMEZRL T2, UL T Act/ 1 mgN T 50~60 % 57HHS H# T 40~50 %7 H
CAUTIRE, 60~70 % SV BIEE 2 R U Toe BA D T &> 6 50~60 %53 & 60~T03 B & £ H SR
TEFIIIE S A Y TERT 40~50 % FICIZ Z O UBESEE IN TN D, L BIT60~T70 % SFHEICI SR
LIS DTE BT AT IFRIC S BIC &7 ST A T0IC Act/ 1 mgN (23RO &5 SIENFER 2
FIUESTIOTHH 5,

7 @
500= it ; -110
400~ 90
N
300 70
o S
<D) . |
. w 607
on N g
E 200- z 50
) <,
= : !
: Vo4 307 '
{ \
3 i ‘ %
o 100- & A @ -30 E

0 j?pﬂ ‘30’360 60180
_ ——3 Range of acetone concentration (%)
Fig. 2. Showing the precipitate by adding of acetone of various
range concentration and its proteolytic activity.
o ---Ppt—compound-N
% ---Actf/1 cc of enzyme soln.

A-Actf/1 mg of N
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Table 3. Nitrogen content in enzyme solution precipitatad with acetone of various concentration and

its proteolytic activity (albacore). , .

Range of acetone concentration of
each fraction (%) 40 ~ &0 50 ~ 60 60 ~ 70
Nitrogen content in precipitate

(ot 109 22.9 53.1 83.2
Act/1 cc of enzyme soln.

(mgx 10°) 1868.3 5352.3 5320.4
Act/1 mg of protein-N 84.6" 100.8 63.9

100=
=50
80 = 90
= 4()
—~  60= 8= =
%D =t
—d P
= /;@ = 36 =0
a0 g
E - —
— 40= ~ 7
Z = T
1 ' =20
A
) X
‘E 20= - ET 6= 3?@

] []
40~50 50’8"6@ 60~70
==y Range of acetone concentration (%)
Fig. 3. Showing the precipitate by adding of acetone of various range
concentration and its proteolytic activity.
o +--Ppt—compound-N
x ---Act/1 cc of enzyme soln,

A-Act/1 mg of N

2 ]
F] TR

Y T PR SRR SR DK S BRI 7 2 L RIRINL T4 O 7 & b UBEEIR 2B T e 7 7
— ¥ DAFEEER P FT73 N R D AEER 2 187, =

1) 7% b IRINC & AR & D OBOBEERIT T ¢ b U EBEORIMCAEEN N EROH
FHTCI280% CREHITEL T2, L UNEZENT 1 ce4 b OiEHIE 60 %33 L 1780 % ki isA K EME 2L, 2
1 meX b OFEHIL 60 % OB ERFEM R, KLOT60, 3030 50080 % OIHTH 12,
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9) BT & b IAED 40~50, 50—60 15k F60~70 % DBEICIST AR ORER LD T n T T
— B DBR 2 KD 17 & T H50~60%33 L (F60~T0%D BT S EN A HHEEHBREIEFL {, 40~50%
%EKM%@%EEﬁﬁﬁénéome%&wo%ﬁ@ﬁ%%ﬁ%ﬁgéﬁﬁﬁ@%mmmbfgﬁm@
HdbH, foT Act/ 1 mgN 1Z5IEME 2R 7o, $7240~50 % DEIZIFFEEESEOEEBDZNTIDE
ROEBEDPLIRAOICHID S 3 BRI A AR NME 2R L 12,

g A E HHEBEERETRNY TP VER (MR LOFEEOLE

T /RS ENA T IR T £ b e o~ F VB USRI U ICHBEZEES E OBE O RE R H
T HPRELC &I EOMILERE 2T ) BEOHEB T -2 — 232 50T, BEMRINTND
FU T o BE (L 2B, FEHE) L 20BERREL I, IbenENoBRREE (0.28) WpHE.5
DREEIR 20 cc ZERINLHIE T 1 BRI UBSDTENC X b 187 o —#H 2R L UT

Actf 1 ce BRS8N Act/ 1mgN 2371,

B L PR RT L L RO LIS TH D,

Table 1. Comparison of the protesolytic activity of pyloric ceecae of tuna (yellow fin tuna) and
sardine with that trypsin preparation.
(Tim= and tamp. of reaction : 1 hr. ; 40°C)

\ Sample
Tuna Sardine Trypsin preparation

\

[y

Measurement ——
Act/1 cc of enzyme sola. . o
(mgxlog) 14417.3 6932.5 12243.5
Protein-N/1 cc of enzyme soln. 262.26 107.16 178.60
(mg> 103)
Act/1 mg of protein—-N 54.97 64.73 68.55

RICFSEND 2 F791.0.05gic. pHS. 5O EEER 50ce 2 I UM U TR s S » BB - L TF
M20ce R HERL TS0 BRHER G, FOMED LS 2EO L0 TH B, 38T DGEEM
75 2 F PRI0ccIS LN M ov A — v BecRIRINL TR OTE S 2B IR L T2,

Table 2. Comparison of the proteolytic activity of pyloric cascae of tuma (yvellow fin tuna) with
that of trypsin preparation.
(Time and temp. of reaction : 18 hrs. ; 40°C)

—— Sample

\—\ Tuna Trypsin preparation
Measuremen

L
- e

Act/1 cc of enzyme soln.

(mgx 10°) 2949. 3 2267.8

RO & pH 5 36 % 08 8. 5D &SI HIEHE 2 B L TH 3 EORE 2 ET,

BB L OE 2 EORBREP S Act/ 1 cc BEHIZ~Y Y m OFPRATH Y, LIUIFIGH 1 K
FRISE R &) BN OB S AR TH -7, LB Act/ ImgN g T~ 7 eid v 7
o BIFIOR 80 % O BRI, Chid< 7 o MEMIIROL P EHSER 2 |ICE S, U dIEHEE
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Table 3. Cemparison of the proteolytic activity of pyloric cascas of tuna with that of trypsin

preparation.
(Time and temp., of reaction : thr. ; 40°C)

\?Sam\ple Tuna Trypsin preparation

Measurement\

Act/1 cc of l 5 6037.0 4197.5

enzyme soln.
(mgx 10%)

8.5 10302.5 9895.0

EHEVZ N L 2R T EOT, 7 OFENCEEL T3 UROKERTH 5, T IIGERO pH SHEERIT
T3 58825 & pHs 084, ”DK%“TMPH85@%%@%%@&”@%%ﬁbﬁoCﬂmﬂb

U Ty BEEITIE pH 8.5 DOFEEDMA0 % IR s oo, MY Ty v SN IEREE O E R AREL T
BOTDHY, WhWa M) T v BEE U TORMZITR 128 O Th 505 BT pHiCH UIERIC
GBICEEOIET 2RI EOTHA 5, UL T~ 7 a OEETRIIIT I MOFEE2E T 5 L S CHhNT
i, COMMERINDY L EZEOBBEOBEGTH > TBETHIERT 2 3023HT 500, 3id pH
8.5 THa IS iR 2 RS E— B R BRI T & MEE 2RI L1 20D 2 DBEBA LN D, TORICEL T
BESHBHRTATETDHD

iﬁ/ny/mﬁx\fﬁf\éé%a>Aa/1a:M%w&iv R DEND BUTFTThoT, TSR
WHOBHBERV 7o DENORESUT ENIEERUTIL E b 3 HEINL L ETH D,
%ﬁimﬁﬁtéﬂ~&@@%%%ﬂk&mbﬂ@1@émgvau@mﬁEM4v/@%m®ﬁ B
SEEERPEETACEREELPTH L, LU T Act/ 1 mgN 2HADL L A4 TV OFDIRDHELR

3m7®%h&ﬂ~&ﬁfim HI% =7 o OREENE Z 04 AT 4 7 o 0o 2 52 LoED
BREHLTNLD Act/ | mgN OEPLEALDL E AT OZFEN &R —EmTH D EWVE D,

= EE
DR

1) <7 o WMEE X b VE- 7O MEERES L D ORI OB 1 e X of 18 0 ERIRRICIS
THTIR Y 7o o 8ED (v 78, BERER) IOWAITH -7, UL UEBEERTOESEE | mg ity
T AHEEE MY P o BFIDs0 BEEETH -1,

2) A v OFEENCERNT S R~ 7 o & & F—HrTH -7z,

3) pHs 0 L 5 28T T 4 pH 8.5 OEBEO 60 % OIEM: 2RI L 17,

4) <7 nMEL OE- OB RDRIZA 7 VHMEDEINOBRED S0 77 —¥ 23 HET 5, Ll
KIMHE A OERER L mg OF T AHBRIIBAERL TH -7,

BNLE TI/OEMESOF 7 BT ANEERMEORE

a7 7 —EOMITSO TREESEO KGR EPE BT HF D EER 0D, BB 3841
WBAMAOREI. o> TeoMEic L 2REEOTW, SUSMEBEN S v 77 ~¥25WT 250EHN
BALND, TNE2HILT 5700 2 OE S X OERERDPER XN DI TH A, fES 77—
EHC T A PUEME A BB TR ISR G D300,

1) 75 R% v Furaskin (5 —nitro— 2 —furfural-semicarbazone) MER{ZRENT

7o AEy (F)EBEAE U OREMTRE L TREMSSICRBAFHINBEORE2RU TS, F
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OEFIE 10ce 2T B ¥ A L FEISHICHIRIMUIZ A OB RE 2 NA TER G % 50 cec (F OEE : 1
120,000) ¢35, BEOLEBHMIEUTE1E, £1 K287, WHTT v —v 5 cchBiinl iz,

Table 1. Influsnce of Furaskin (F) on the proteolytic activity of pyloric caecas of tuna.
(Time and temp. of reaction : 24 hrs. ; 40°C)

pH 7 8 8.5
Non—add. F (A)
Add. F (50 ppm){ NHe-N(mgx 10%) 284.1 404.8 468.6
(8)
Decrement of activity 272.3 362.1 402.5
(A)>-(B)/(A)=100 4.0 10.5 14.1
Note 1 «--.-- Furaskin is a trade name for 5-nitro-2—furfural-semicarbazone.

/
400+ /5/ A

350-

300+

—® NH:N (mg x 10° )

T

8 9

7
£ pH
Fig. 1. Influence of 5-nitro—2-Ffurfural-semicarbazone on the

proteclytic activity.
o ---Non-added
Q ---Added

B1ELLIHE L L ) ICERET IO TS F OBEII3 L5 - 7205, pH 8 ~8. 5[0 TR
PR MR X e U TRI10~ 14% BB OBMER 2 R L 12, LU TIERINX 2 M5 L 72 & C AIE 0%
FEU T2 3 70RBUS A 8 75 tp o1z, BB O b FIZ7 v s VANTISNT T e 7 7 — ¥ 2N AT 10~
4%REOREBEEM 2R3 50 & 22 T b,
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2) A—L ATy Aurcomycin (Chlortetracycline) MDEZB(ZFNT

FA—vAd w4y (CTC) BEIAAORERBCERS LN, ZOFHBBELNC EXBDENE IO
EETRBARBICKBICERIN D3 5 EH <, CTC OEREIEICBEL Tid L 2 OEN S b,
BT BRI 2 T 2 & il EISEEOER 2 HIET 5 e b T 503, CTC OEENRIERIC
BN TIRRIETH 5, CTC OIFAKEO—E2HA2THI E LT e 77 —¥icdd 5 CTC 0%
AETLLEINETH D EELCDERPITE-12, 0.1% CTC K % K SBICHEERINL TRIGKT
U BEOBEDFNF20, 3036 5 50 ppm T/ A L i L TR IO S RIX & D75 2 e U 12,
TeacVERIKERY % 1 R DA & U CHMEBE O TS LB OEH R iR I Ul TSRO | Ry &8 25,
2D ERBHTh b,

Table 2. Influence of aureomycin (CTC) on the protsclytic activity of pyloric cascae of tuna.
(Time and temp. of reaction : | hr. ; 40°C)

Control
CTC (ppm) 20 30 50 (Non-add. CTC)
Non-protein~soluble-N
(mgXIOS) 264.7 190.2 171.7 248.8
Decrement of activity (%) —6 23.5 30.9 —
Note : «----- Aureomycin is a trade name for chlortstracycline.
300--

200+

Non—protein —soluble —N(mg x 10°)

+. 100~

[] (]

10 20 30 10 50

N vl N
7 Concentration (CTC) (%)

Fig. 2. Infuence of the chlortetracycline on the proteolytic activity.

H2ROIRTECAICL D E 20ppm O L) BIEEEOHEERMOTZD M FAA L BRENRLLTIT
T2 6 FEEO N2 7R L 72, 30 ppm LA EOBEATE % &MY RIS E 2 H 122 12, BN 30 ppm
DEERI24 % W, 50 ppm OB EIS 1% ERU T2, R0 X 5 2 BMEOMEHEYED 7 v 7 7 — ¥ EK
WS A IREA R T E O A R A (GRS 8RO CRIE S EE To id T 5o
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CICoyT o7 7 — it U T HEFH 2295 L3P TH L,

& &
LTS

1) 79 2%, F—vF<Av 0L BREREHORMMMIES v 7 7 —¥ICHT28E 2R LT,
75 2 % v DESATRER ppm, 24FIOVE AT pH 8.5 & X 14% OHEEH 277305 pH 7 T3>
Y4 IRTH -0, CHITHL, F—v <Ay OBGRIGHM | BT pH 8. 5TIZBE30 ppm THI24
%, FLEE50 ppm T SEIT31 %D EER 2R 72, UL 20 ppm T ICE 2038 5 IR OB & 5 11 i,

8 + & Tonerde Cy ILKIZBREBHEORE

Tonerde Cry ( Ortho aluminium hydroxyde v ) (DEFE

Willstdtter 160 3212 & b 38l 70, BIH (NHY)S0; 100gX220 % 7 o & = T 215cc 2IEIP LT DA
1i3.251 #60°C IR CAUCIK 500cc 1T 7 v & = 9 A -HAZE 340 g RIPL THL 12 O 2—RICIIA 60°C
VR T DDk B UIRIEIZ 0 CIT R B SR 21 e im A T S S UISBEANRIC L - THEL, 4
HOWHEDBRT20 % 7 £ = 77K 40 cc BINA BICHEANE % 10F Bl R#R U TAE 2200cc L LT,

1) Cy OBEREICNT D pH OEE

JAREZEHTIENE (5 cc) 1TCyl0ccds & MBETA (pH 5, 738 k08 8.2) RIRML THRIC pH 2 X {HIEL
TEEEE (508) 2772bU Bl T LEW 20 b, Hicehaho pH OREIR 5 cc 23
L TBEIEL, VRl e BT AL TrH 2 8.5 LA LENENOWERFE (30cc) L, ZdD5cc
5% 0w A o SUSHICIRINL T 2HE S 5, MRFICHNT 5 cc 2 RIRIRL TRERBERUET 5 LI
ELBERR BHE LI, SIRERIE 1R BIRO LB TH D, SOWRDEENE R 45°C,
PH 8.5 CH G | B TD 5,

Table 1. Influence of fhe pH value on the adsorption capacity of tonerde Cy.

pH value at adsorption 5 7 8.2 (Nog:_oandt:](_)i:v)
_ .

Fotal-N/ %”fgcx°fo§‘)‘per”ata“ 491.10 521.18 524.13 594.08
Dratain~— N ’

Protein N(légci 1%2;””’“““ 34.31 66.27 72.85 149. 44
Actf1 cc of eR yme soln. 10.467 12.370 12.469 13.372
Act/1 mg of total-N 21.3 23.5 23.7 22.5
Act/1 mg of protzin—N 305.0 186.7 171.0 89.5

1 ROMBER2R AT, WEEANTOEASBERBIREFZEBONE % Th b, LU TIRENIIT LY &
PH X361 AR INBOELEZBOA S FUBEOBLEER 21008 Uz & pH5: 26.3%, pH7 :
44.3%, pH8.2:48.8% L7535, HILIE INTTELEEROH AL pPH 5 I TR LR {74 % BEE
4 pH 71TV T56 % &2 h pHB.2 TIEH 50 % 3R & /5 -7z, U EHDTHNT v H T JICISVNT
1350 % FEEOEE NERLU TS, (COBEEZROE 2EFOMEE L —HT2), i bEpdoIiE
MEZEE WEEE-EASHEER) 3% pHRSE $ Al 2R 72, BIBIHERERILETIE Cry itk
WRAAFREINZNC E2RTEDTH b,
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Fig. 1. Influence of the pH value on the adsorption of tonerde Cr.
--Total-N/1 cc of supernatant

-Protein-N/1 cc of supernatant

~-Act/1 mg of protein—N

-Act/1 cc of the enzyme soln,

- ® -0 ©

UL TEKE0D Act/ 1 ce RIS L 0¥ Act/ | mg BERBR 2T 50T Wih b SRR OfEIC £
B AT REDIZODS Act/ | mg BEBHROMR2HET 5 &, ERTO IR OEIC AT pH 51T
WTHT 3.4 B, pH 7 10U TR 2. 145, pH 8.21T38 0T 2 D 2 RL T2, C OHREFII AKX T LEEH
DEMELSGREBAADEDLEWRD L S REERRT D THA S, MH pH THE sNITEHEIZH
ERED b OPD MEE A DI, - T EBRANCIR 2 BEEO RS, BU YU  HREH
B Th b, LT pH7ZIISWTIIRE SNIHEREAER LOBRERBEOHEY pHs OBEIZET
IO, P D AT ORSEENS N C & BRL pHE.2 07 v s ) T RIEREHEO RS & § IFEIEE
EEEED LSS SN X I ThH b, L7 s ) Tk Cr oWEFLRIREZRITHOWLEHE
PWETH T &R T D,

2) Cy OBHERICROT

Cy B TY a7 7 — v QRS RFHETTINEE L E I PR ERLIL, ThEh—ERO T a7 7
— YT Cy &% S U TIRINUEUSIEO pH 2 8.2 s U—ERE (5 /01) KBS 217787124,

Table 2. Adsorption of protease by means of tonerde Co.
(Tims and temp. of reaction : 7 hrs. 5 40°C)

Sample No. 1 2 3 4 5 6
Addad Crv (cc) 1 _’ 2 4 6 8 10
NH,-N (ce) 0.74 | 0.70 0.58 0.54 0.48 0.02
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Fig. 2. Adsorption of the protease by using tonerde Cy at varicus pH value.

BDITHRL T LB AR 7 ¥ A v SUSTICEIL T pH %28.5 HIELU RO &35 ) RIS T0HRK
D NHo-N %1 L T8 233 L o8 2 IO R 2817,

FEOHRIT Cy OoBAT A ONT T e 77 —~¥ORBEL AL, COERTI 10cc DRMOEBE
FaA ESBEICRE INTIC L2 RT,

3) BT Cy OMEERE LI-BOEGICHOT

Bott (pH5) 23T Cy TIEIMER R L 1050 BERROEOEERO Zibe oy 7 — ¥iE
HEDOBBGRZRD Iz, BESRIMHKIC Cy—ER2 A T pHS ICHRIEL TIRE 2 1T/50, 0 B2 AL
TEHZERES JOER 2R U ERCE R EoOBERBEL TR—ERTTE ), COLIRXULTAH
W5 7 IR L 12 O EBRIE R O—Bl 2 RT 835K, BINOERBVTh S,

I3 A I 2 1775 - TCIRFAIE. pHS. 6 OREENR 2 ML C MBBEROARIC S & U It e oE: 21l
EU THECEL S LTz,

Table 3. Increase and decreass in activity of protease by repeated using of tonerde Cy at pH 5.

The repeating number of

adsorption 1 2 3 4
Protein-N/1 cc of enzyme

soln. (mg % 10%) 235.68 86.40 38.88 38.88
Act/1 cc of enzyme soln. 29.98 14.53 12.13 12.27
Act/1 mg of protsin-N 127.1 168.1 312.0 315.5

4) PAHJHT Cr OBRELRBEELICEBOFBHEICHNT

T 7 vh VTR (pHe.2) THIDEEL R FETRE 28R 2B A

WMERLABRTDH B, H4E EAPIICORERRT,

DEAfRERD Tz, TTEE R
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I 300 A
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—~——= Adsorptions number at pH 3
Fig. 3. The repeating effect of adsorption of the protease by using tonerde Croy at pH 5.
o ---Protein-N/1 cc of enzyme soln.
¢ ---Act (N-mg)/1 cc of enzyme soln,
& Act (N-mg)/1 mg of pratein-N

Table 4. Increase and decrease in activity of protesse by repeated using of tonerde Cy at pH 8.2.

The repeating number of Non—treatment‘ { 5 3
adsorption

Protein-N/1 cc of enzyme

S SN 463.68 330.24 237.60 133.76
Act/1 cc of enzyme soln. 30.21 15.19 7.73 0.11
Act/1 mg of protein—N 65.1 46.0 32.5 0.40

w3, 3 oMY pHs TRERHET &, 1, 2 X0 3 EORIRC X b Z OFE NIRRT D E
BB HBIEET X DRSS 505, Lkl 4EHICE 3sEREAUMIT/E -t & BRUIT, LPLT
Act/ 1 cc BEEW P B A1 3EEE R WS 505, ARSI 4 EILHEOMIIFAL BETDH -1,
21T Act] 1 mg N IS EHCE RAQZICONTIC 2 4%, 3L ERL 3 BT 5 O IflizRL, U
Jd 4 ELED FEA ERIEERLIZ, o Act/ 1mg N OfEIZE 1 KD pHE (Tisy HEE LTS
LOThd, CHLOCEPLEE (pH 5) TRE XN HEHEIFHREREOHENS <, #-T
A% EA A1CONT Act/ 1mg N OEIZMIC ERERT O LWVA S, LALT 3, 4 [\l & BEREZ R
S N TR SN BEED AVEET A C Lz, o TeD BERRKTO EHARBS LN
Act/ 1mg N DREERRTC BT DEBADL LW TED, HEOIIWE pH 51315 Cy
OIESIT L T Was SN B O BESEE LB BET 5, FiH4R, WaRe Rowcrrnl 1

(pHs.2) WISV TIRE % T i, W35 o AR R A B I oMY BB WiET 2, LPLTE
FUTBE-T Act/ 1ce WERIS L ® Act/ 1mg N W9 %, 2 TE 4 BRGSOV TIZZ OFEERTEA
EREL T, L DI S IR TR AR ER VIS A D 5N B, C AU B D SRR E SR
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Fig. 4. The repesting effect of adsorption of the protease by using tonerde Cry
at pH 8.2.
o ---Protein-N/1 cc of enzyme soln.
o~ -rAct (N-mg)/1 cc of enzyme soln,
-0---Act (N-mg)/1 mg of protein—N

BHIN2LUTH BWEFET 2HBABRAETHA 5, U LEozrs pH8 2178813 5 Cy oW L T
HHREAEIIHEN L BB IN, COER (8435 Tk Cric k 2SN 4 Bl UTHRA & 54T
Prag Xiiz,

e &

1) KB 7 v =9 o (Cy) R pHS |, 736 L 08.21C X 2 BB OWERIE pHE OBARE £ <,
20T pH7, pH8 2OIETH -1,

2) BEOIICUTEREREL I2E, 20 EEBHR® Act/ 1 mg BHZEHEIT pHE TN TEL S <,
HNT pH7 351 0 pHB.2DBEDIRE 13 - 70, COEHEP S pH 5 060 TS SN B A EIR 20O AH
TRERHEEEERE TH YRS Z L, fE pHb THR MIEETH 2MBEBEREDOEET 50 & %mL TN
Ho TUTHEED pHOHERMED &7 v i VR TT 21O T & SN A BB BRI 2030 E
EREOBSRREZ 55,

3) FEAEZRIESUNT Cnc - TR A SIS X0,

4) Bt (pH5) T Cy X 2WERHEET € L2 L - TERZREIHELEE N, LT Act/
I mgEE RIS NI R R O T ERUTCH, s E - ThA E—EHIcE L1z, BiL pHs ©
W SN BREAEDEET 50 EBRLIT, ,

5) pPHE. 2N TEHEDOWE % Cyic L W RS &, E2EANIICONTENEERIIC L, [HFg
(T Act/ 1 ce RIS L O° Act/ 1 mg BHZER S AT 5, BlH o pH O TCERMEERLZIE &
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B, Cy 0B»ROERTNIHBAL SRR BETE DL AT,

Ft+—8 C/ CRBEINLBFEAEORBCHT S pH OBEH

1) pH 5 TRE S M BEROEH

FNnENG Cy 10 ce (CIEER O—E RIS L8 pH5 OB 10 cc 2HRINL THEC pH % J <A
EU P BRI % 1570 SROAMET X b RBH e DL 10, BC g pH 5 OBERTRIEL, WHE
LIk, ENENG Cr 3T pH7 30 k0% 208 10cc 2UNLT oH & & CRIEL 28, 527
YR 1T 75 RO EL TR 2 2 BB BRI R R L T SNENAPL T, L BE&XT0 pH
%851 LTREEE A& (COBE thee LU &L, TO—H (5cc ZUML THELERHEL
WO—HCENEHREWEL 12, TOMBERTLE1E (a,b) OLihEad, TLH1E (b)
PRRT 2L IED L IR D,

Table la. Influence of the pH value on the elution at pH 5 from adsorbed Cr.

Control

pH at elution 7 8.2 (Original soln.)

Protein—N/l cc of supernatant

(mg % 10%) 40.699 61.750 139.40
Act/1 cc of supernatant ] 5.039 5 346 6.361
Actf/1 mg of protein—N 123.8 86.5 45.6

Table 1b. Influence of the pH value on the elution at pH 5 from adsorbed Cry.

pH at elution 6 7 8.2
Pretein-N/1 cc of supernatant 12.2 35.3 55.9
Act/1 cc of supernatant 8.352 3.093 5.780
Act/1 mg of protein—N : 634 87.7 40.3

3 (a) OFiED S pH7 Tidid29.2 %, pH8.2Ti344.3 %OBEERBEVIEM N TV L L LT85,
UL T pH 8.2 OEHHC B TR L OIEREEREY pH 7 0B ECHIRL T (s,
#1350 pHe.21081T BIERITN 50 % Th 0 5b W& INTTEHBEIRKA L BH NI LT85,
ZUTC Act] 1 mg ZBREEER RLACIENEO 200 $2 B2 RUITT, LU T pH7ITsl 2k pH7
1TIcl) BIER 244% &S IUSTRAS T, BRBE SN TV AEHERZERYZEL TN D &) T LI,
VHESNTEAEIREEED L OB 105 C 83 Act/ 1 mg BHERPEWED O 35T i
FRLUTAACERLIAS LM TH S, BT (b) EL D pHe st % Act/ 1 mg EFHERIE pH7D
2o g, pHe. 20 FNOITECEL T, U EORERWMHRENET pH5 ~ 6 iisu Tk d MRS
P BERE T OB ONFERTLCEZRTEDTHAS I,
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Fig. 1. Influence of the pH value on the elution from the
protein—adsorbed tonerde Cry (sdsorption at H5)
o --+Act (N-mg)/1 mg of protein-N
6 -Protein~N[1 cc of supernatant
9 ---Act (N-mg)/1 cc of supernatant

2) pHS8.2 TREINI-BREDRH

BEEW L Cy OBRO pH 2 8.2 L U TRE 2IT/5 o728 R P REL Cr-IEWiC A28z
% pH OBER &ML TREME 21T/, BORODEL TEEBR 200 pH %28 55 Uittkc ey
€A v RSHICRINU G S8 TAEU 72 NHo-N ZHIEL THE 2 228 L O 2 YOS HE 21571,

Table 2. Influence of the pH value on the elution from adsorbed Cv at pH 8.2,
(Time of reaction : 18 hrs.)

pH at elution 3 4 5 6 7 8.2 8.5

NH; N (cc) 0.04 0.28 1.14 0.64 0.68 0.01 0.18
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Fig. 2. Influence of the pH value on the elution from the protein—adsorbed tonerde Cry
(adsorption at pH 8.2)

B8 2 ZoMREL L pH5 THEFRAL T NHyg-NBEH F, O & pH s THREIN 2 BOE IS
FEEOLOWE L, L oo pHOBEL D ZDEEVENC 2RI SDTHAH, HIL pH
S TRMEEHNEREL BEMETH B0 %2R0, CNTHROEREEL L -T2 TH 2,
TAUCIRNT PHe B L7 B RIFTH 55, pHE DENOYGEE TH 5, pH3 0OES1: pHS 2084
ZRlE U TZOMO pHOBEIC N TRIZDIDNERZRL I, B0 pHTERBA SERL TS 0u,

F72 pH4 OB&: pHE OBESOR 1 OFEME2 TR 12,

Ay
s

Tonerde Cy 123 INIIHHRERES L OFEBEEEREOB MO &M (pH) R#HEL 17,

1) pHS B TREUEDEE, B pHe OBSREL £ 4, LU b BEESESIEEESED
FIUCHARTIFFC D0, pH7, 8.2 78 21 DN TEHEDOHEEERIZS < 72505, FFEHEQGEI A
T HICHEFERE Lmg Y HOEERREST 5,

2) pPHB .21 TIRE SN ItBEETE T pHE 1T THED BN s, Chitiu~T pHeds
JNTDEEDIETH -T2,
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=l
Ros
e

B+oE ATOF7—EFLIVORBRUERE M T VERLOTFBEERER

EROBERLER, S (NH), SOy, 7o Mz X bz b o ey 7 — 2O & o, T
KEBAL7 v 2 =5 2 (Cy) ik AEREET L b HEEEHEO WENWRETDH 5 HEBL % 18720
T, LD RGO TR TN ED BEEZEBE LT MY Fo R (g« hy Sy e
- Trypsilin- FHBESRE)  OEE & HR21T/3 512,

fo 7 — OB E R IR A & B O KIERE T (NH) oSOy U2 TN T & b
UL R 715 5 T %D 40~70 % WA TWIET 5 X/oRE» o pH7 oICE2L, it CyeinaT
pH8.2 5 72 UGS 21172 5 o JUTEOIHRT & b ISR & RIS (LB Wi b, PEMicis pHS
ORI 2 A CHERER TN ZFOMER S By &L, KkE (LEw) wCyeimL T pHs THE®
Fiig ook, ColEme pHs 2 CHEMIL TZOWENXD % By 08950, b1 7v ) OB pHIX 71T
50 ERESToDT, 0 pHTRNEE 245°Cie U THIFE 2178 - 1o, PLEZNZN ORI OFE R
PBERTERELILEDERBOTH S,

Table 1. Comparison of the activity of refined protease preparation from pyloric caecae with that of
crystalline trypsin (as Trypsilin).
(Time and temp. of reaction : | hr. ; 45°C)

<\ Sample Refined protease preparation Crystalline trypsin (Trypsilin)
Division
Es Es .o T
Measurement TTe—
Act/1 mg of protein-N 519.8 l 4A51.4 132.3

Act/1 cc of enzyme soln. 23.7 t 27.1 30.4

Note : E5 shows refined protease preparation eluted at pH 5 from tonerde Cy adsorbed protease.

Ey .o shows refined protease preparation eluted at pH 8.2 from tonerde Cy adsorbed protease.

FFC UL, Esds o8 Es oSS Act/ 1 mg BEEHICIOT F ) Ty RO ENLY
TSR ARUT, H7 Es & By oy 5 &, H5R 1mg X b OFEMIE EsPATH T

i X
TR

< 2o WP IER R O KR 2 W72, 7 & b o MEE L Tonerde Colc S b SRR F1l0 - TR TR T
07y -~ YOEEPTHEOERE MY P ) o 0ENEHBLTL, EOMBIREKOEBDTD S,

1) 7 ) (pH8.2) WE—k: (pH5) Bk vi5ic oy n s 7 — 23k (Es) ¥ L OFRREEIRCE
(pH5) X7 vh vkl (pH8.2) itk hiEic T e 57 — €3kl (Eg.o) TR MY Ty >
FEFADIEME (Act/ 1 mg ZEFEER) S ORIIBEEERLI

2) Es LEs o T B 75300/,

H+=% Tonerde Cy ONERBENE L 7 07 7 —EDEN

MEBIE7 oI L b7 e s 7 — 20 Act/ | mgBEREFEER MY 7o) o OEBITIZIEPL
W AIMERET 5191000, B CyiRkBENIRIT S bSO ®R T ORG 2 HBUN DV, F12Cy
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Crude extractives from powder of pyloric caecae

add (NH;)2SO; to 0.6 saturation degree

Supernatant Precipitate
dissolve it in phosphate buffer at pH 7,
add acetone to 40 %,

centrifuge
Precipitate Supernatant

add acetone to 70 %,

centrifuge
Supernatant Precipitate

dissolve it in phosphate buffer at pH 7,
add acetone to 70 25,

centrifuge
Supernatant Precipitate
dissolve it in phosphate buffer at pH 7,
add tonerde Cy 20 cc,
adjust to pH 8.2,
centrifuge
Adsorbed Cy Supernatant
elute with phosphate add tonerde Cy 20 cc,
buffer at pH s, adjust to pH 8.2,
centrifuge stir and adsorb,
centrifuge
Supernatant Cy
fill to the Adsorbed Cy Supernatant
same volume eulte with add tonerde Cvy 20 cc,
E, - phosphate buffer adjust to pH 8.2,
(h Rt
at pH 5, stir, adsorb and
cencrifuge centrifuge
Supernatant Cy Adsorbed Cy Supernatant
fill to elute with fill to
the same volume phosphate buffer the same volume
E5-9 at pH 5 Es .2
Supernatant Co
{ill to
the same volume

E.‘S—S
Fig. 1. The repeating adsorption of the protease on the tonerde Cy and its proteolytic activity.
(Adsorption at pH 8.2 ; elution at pH 5)
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ORI I T I IEEREAEORED B O LW RTRoRE « D EERER, S, BE2 70 )M
TR 2R (pH5) T 213 IgisiE OB OB EEEVBEONE ) Th b, < T THIESRH
IR RHEE, 7 2 v T 5 O EBRO M fH5nZEm 7 & b B (40~70 %) 53 E O RO /K
W Coyinz pH 8.2 G 200 EmnaHE L, Zo bEwic Cy 2L pHe 2 TREZT/2 -
BGOSR Y C A IEERBICLT, B0 3 mERL TE Lo CyIRETCi: pH
5 OIEEIR 2 R INUISEE #1772 5 o L U TELNTERER % Es-1, Es-ads X 0Es3 &L, B0 REHK
% By ol9 5, chbiddng pHe.slt#L, 3 NTR—BRELL, ULra@EE2PRELI. £
OB HERRT EE IO L HITED,

FIEENEORKRIZE 1 HDO LD Th b,

Table 1. The relation of repeating of adsorption with tonerde Cy to the proteolytic activity.
(Condition : adsorption et pH 8.2 ; elution at pH 5)

\\Measurement Eq s
Es-1 S Es-3 I
Division T (Original)
TOtaL4qQ£n;§ of enzyme soln. 0.5098 0.1991 0.1212 1.2698
Protein-N/ { cc of enzyme soln.
(mg><103) 11.736 8.848 5.924 40.212
Act/1 cc of enzyme soln. 10.3896 8.3117 6.0894 13.4006
Actf1 mg of total-N 20.4 41.7 - 50.2 10.6
Act/1 mg of protein-N 885.3 939.4 1027.9 333.2

Note : The number such as 5—1, 5—2,- shows the repeating of adsorpticn with tonerde Cr.

BB AL E Act] 1mg BEEFET Es-y PRABEL Es-, B Bciuco75<L, £LT
Es 213 3 [HOBE R EEL 12T b 59, 7536333.28 009 @B 2 R 72 &3 pHB . 2103 TR
BEOBA AU & 5 RS SN EECESEET AL EERTEOTHA Y, CORFIBTE2)
OEBERE—RHEET 2L I9ICRA S, ULPLUIIWIRUTFET 2 b OTRR 4, AKREBEERER
Tonerde Cy oL BB TIESC &, U UBIREDCHT 2 Cr 0B2FHEICHAT D & 2WA
ERLEREINLZL ERBTRTEOTH B,

f2 &

BB KON T & b o MBER TR 5o 7 o WPEE Y v 57— EIRIC Tonerde Cy Z2ikimL pH 8.2THK
2% FFL, Cvi % A EEL EEICEICE L Co R RmU S 21773 9 C L8 LAl & AR L TRET
3 E IR % 17700, 0 OWEEEE R pH 5 TIEEEL TR 2 2neh Es-1, Es-ads LTUEs -5
EU, 703 EREEESO LB 2Es o & LEREICOWT Act/ 1mg BHERZIELTZE T HE -3
DE 31,0300 1E 2 R U Ep -013 T AUTIRUTHRI940, B 1 2549890T Es 913RI330TH - 72,

#=+MHE AWMMEIOF7 —EORBEICHLT

FIROBEITISTIRE, 7 & b iCk ABMEEAOWBAERIEEMAL s 2HAL T OFEEBZ
NEN—EM P TTWIRRE 2 0 8 Hots, FUTHEMHEICHT 5 Tonerde Cy O EIREEE
FUMBEEEITISUNT & 227 v 1 D EEENCIN T b RERFRER T/ L 2f- 10, ULPLENEHE
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Sample
Powder (2g) of pyloric caccae
add with buffer solution (40cc) of pH 8.5 and extract,
centrifuge
fill up with distilled water to 40 cc and measure the
activity by using of one portion of the solution
adjust to pH 5; add with (NH)9SOy4 to 0.6 saturation
degree

Supernatant (1) Precipitate (1)

dissolve in phosphate buffer solution (pH 7)
fill up with dist. water to 40cc,
add with acetone to 40 %

I

Precipitate (2) Supernatant (2)

Supernatant (3) Precipitate (3)

add with acetone to 70 %

dissolve in buffer solution
(pH 7) and fill up to 40cc,
add with acetone to 70 %

Supernatant (4) Precipitate (4)
dissolve in buffer solution (pH 7)

and fill up to 40 cc,

measure the activity by using

of one portion of solution.

adjust to pH 8.2 and add with
tonerde Cy 20cc (0.7g. as Al O3),

agitate during 10 minutes and centrifuge

Supernatant (5) Protease-adsorbed Cr

add with buffer solution of
pH 5 and elute

Tonerde Cr Elution (6)
measure activity by using
of one portion of elution,
lyophyle
White powder

Fig. 1. The preparation of the powdar having the powerful proteolytic activity.
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BT IEEMEAE % L RIS T AHEYR D HC ER2H-ToD T, IhbOEERHAY THEAEAE
DAL TE B ENEALLND, L > TRDAER L YEFEEOML 2TV, BEPREEEOET S
TEHEEOIISEICEL Act/ | mg BRSNS 1,4002 O HEEE 2B, M LAMFATIERR X b oKMHE
(—EBOWER CREMHIE - A) WWHERIMASEME 2L, £TFA08% pH7 OKICE»P L IR INIT
b BHIATA0 %ETE S L FOBEST AR 2 hE U B EIRC T 2 o 2IRINLTI0% 3L, A
T B R TEEL T pH7 OB BOKEBEPLUEERT € o B2MATI0% &35, L UTET LI
W% pH7 OBESEEHR GOSN LRCEPL (—HOBTHEEIE - B) Chic Cy 20cc (Al,O; &
UT0.7¢g) 2IRIL T pH % 8.2 8L, 100 ERIE21T/2 - TR 00 #EL T CrIBcEis 2 0Ht L
e pH S OBEIR 2 A, BIic s { pHS L T 211700 OIEBRRIC DV T FEER2RIE L 12
(C)o

BT 5 LB I NO LB TH B,

551 RICRT LT RT3 - 128, D20 X RO HE 21572 - TR KD & 9 12z

-7,

Table 1. Increase in the activity according to refined process of protease and their yields.

» Refined process Ixtractives with water from| Preparation treated with Preparation eluted at pH
Measurement cruds enzyme preparation acetone two times 5 from adsorbed Cry
Actf1 mg of protein-N 113 202 1477

Yields (%) 100 19.8 16.7

FEOFED L) WRMRED 7 2 b U S Y 82 OB R BRI T Cyoll 25 i M T
L O FEWEHIR D 135 O FEE 2R GRS 285 0 LTIz,

pny
%R %

< 7 0 WPTER O AKAHHRICHRZE, 7 2 b LR R HE L, BRI Tonerde Cy 1T & ARSSIERE» 1375 - 12
BES 077 — ¥ 2E, (hPHEGEREL THBNRES 28T, COBEOEE (Act/ | mgEHEEFR)
AL 450 TRIK D 13T d - 12, 75 NEIZI7 % Td - 12,

THHEE AWMMAESIOTFIF—EOBRICEHNT

RO MM IS O L 128 O L b, EOMMOEEICERET 2 BB BOMILaE T,
H L BOBEELICHOT 280 Th D, TOFEELTWYTH AEADSRIEREDPEHBE MG TE
MR TNLC EFEADRNE LA THEL, LITW > TEZOOWERE T 571508 DEILTEN
FENOVERBRERHID C LW TSP ESMRHOBEAEDHEE 2P X O DITT 0 LT 5 &4
FORBOEBINE? 8B LT EWTEDLEELL, UbL TOEL L ENFNOBNBHEOREELE
Tt 2 REE B HI BT IERE & A RO BRI BT 5 OP RS HETH 5 S BbN 5D, S H
T 0 T 4 F — PRSI SN A LI STIDT, b BEEEETAC LITLT,

BT s 4 7~ E UTHEABY (CFK) ORI YELNII Y o) v RS LKL
HigEoL NIz AR E-Al-7 a5 4 7 —+ (Crystalline Bacterial Al-Proteinase : gi&) BAF
TEEOT, EFLNLOH ¥ A VEEICHT 20 REL B BEO DR T, HEERE
SO RBEFNCENNT b DFRE M L T 7 0 7 7 — ¥ R HHERS L 007 & b o IFH L BT KRG

Er_!'jl

ES
=]

=

-

=

,_.54._
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T = A (Cofl) %EAURELZ QKT TSRS L ONSERER T - T 1%7‘: 33T VLT EFNE
NO W LA DHEERRIEL, M7 e F 4+ F —COENITHELUTCE A, BUTAE D LRI D
PEETDHCEDEE LT -1,

1) BR&70F4 +—ERUHEUMEKBERIION 61 » DREECHOT

I 52541 -

a) Trypsilin (pdt% : T-Pase X9 %) AL ERAMEKK L b RS T A ER8STH b, Z07)
i 1 gEFio,00c HLU M. (£HOEDITZIM) TH D,

b) HRME-E-AL- o5 4 >~ (F5% 2L T Crystalline Bacterial Al-Proteinase : C.B.Al-
Pase L W& %) ARfI EMEEE LKKEWK THBIEO 5 O T 20x 104PUN/ Vial (S0 2 i) ORsE
T B, | |

c) Ejf%~€(NPNO'ﬂﬁﬁﬁiﬁb)&ﬁ~%ﬁ@f2m®oPngwﬁﬁ%ﬁﬁééawxWNl
7w 5 4 F—®Thb, b) &R L Bac. subtilis var Bioters X hBEINIT-&DELNS,
d) Fer—% (BB THD, P-Nase LIET %) AFIBIIKKS ST St. griseus L hifinEman
72b DT, ZOIME50,000 PUK/g (KHOEDIZIM) S0 b shs, chdhiEra 740~ Thb,

KBERUELVAERE

SR EEFRL CNITpH 7 8ids. sOBEIK 2 U BINA TARL Z0F 803 C W2 BigEmn
DL TEBR RS TN EBEER T2,

5% 7541 o 10ce ITREMEK (PH 7 30138.5) 30 ce A I L < pHEZ B L 12#46°Clcif e, CALICH
RO T 2 IR B 83K (45°C) 2 IMA LB %50 cc kg U—EHER (¢ T D VB X
WT28220% D ZIRACHERRIK 16 ce R IRINL TIEEIEA 2 1LY, KMMLERBE2BEL, B2 100ccit LT
D—E R DI 5,

P-N--RInU 12 BRI SN A BASHER 2R,

N-P-5-N--- FElERMBEHKICERET 50D W0 A FEBEO AL EHRE 2R,

AL SRR O —E & (20cc 2B T2) 2 INBL &AM IAET 5 SRR 2 1R 1L
WRZRI 9 ccife LIz, ZAVT5%Hs v 7 27 VR (5 %HIBREW) 2T 5, UkrdE Xi2He
2 ES Do B CAVT IR A TRBR 2 20 cc & 72 U 1o s O Bl 2 1572 - C I % 15,
T @ LEWRICOWT Folin BAZKIC L 42 E&B%2 T2 LY AILBWEFRSL EPU-2 BISYRESHE & b sk
280mu e HRAL THEERERITE > TEBONLIEERTH 5,

Act/P-N--- & 4 v BEICHRSE 2 RIS S8 TH LN 5 N-P-S-N »FEE#NEHO P-NTHL
ZHDThHDe UNHoTINBBAEAE (mg (Ud1g) WEIOEE LD LR I N 5 N-P-S-N

(mgiidg) 2R3 DT, ZOREDRNIWEBEEOKNBRT,

Poly-N/N-P-5-Nx 100 -+ C U E/HIC L B 5Nz N-P-S-N 03 L FIciE0F b7 n
TH =X, RS S ERT AEGTINEY L D BFORRIEMEI2ERT ) 05D 5EER 5T 4
DTHbH,

PICERIE R 51 ~e HTRT

— B —
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Table 1. Activity of “Trypsilin® on the casein.

N 8.5
TTe—
30 . 60 90
Value of measureme’nt—‘\ -
Act/P-N 338 430 520
Poly-N/N-P-S-N x 100 10 11 11
Note : Act:«---- Nitrogen {mg or g) of soluble compounds which were decomposed from casein by action
of enzyme—N (mg or g)
P-N---e- Protein—nitrogen (mg or g) in enzyme preparation
N-P-S-N..--.-Nons protein soluble nitrogen (mg or g) in the reaction solution

Poly-N----.. Polypeptide—nitrogen (mg or g) (include NHy—N, amide-N and NH3-N) in the

reaction solution
F IS OPHD 7 36 L 058 5B E D R (T/5 - IERPE 38 L4 ETH Do

Table 2. Activity of “Crystalline Bacterial Al-Proteinase” on the casein,

N T PH 8.5
\\ fncubation time(min.) o
- — - 30 60 90
Value of mzasurement T
Ace/P-N 587 795 944
Poly-N/N-P-5-N x 100 22 19 23

Table 3. Activity of “Trypsilin® on the casein.

N Ny
T 7.0 .
\. Incubation time(min. )\
Value ”olt V%ﬂe»;l’s‘uir;ment \\\ 60 ee _
Act/P-N 450 408
Poly-N/N-P-5-N x 100 11 12

Table 4. Activity of “Crystallina Bacterial Al-Proteinase” on the casein.

7\7«_7%‘ ~—_ PH
7.0 8.5
\\lncubation time(min,)
e w
Value of measurement T 60 60
Act/P-N 934 1035
Poly-N/N-P-S-N x 100 20 2C

ICHER TRV S EEEEDE L U TSI T b ed 79 —¥ (NPN-fifhf) 18I0 7 a
LB -

F —+ (P-Nase &9 2) wwgbi TRBHCHIE % 5k TH 5 36 076 F21572,
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Table 5. Activity of “Bioprase” on teh casein.

—
< —

\ 7.0 7.0
lncubahon time(min. )

Value of meaisuir;ﬁant 30 60
Act/P-N 254 114
Poly-N/N~-P-S-N % 100 30 a1

Table 6. Actiyity of “Bronase” on the casein.

T pH
\ \ 7.0 7.0
[ncubation time(min.)
Value of measurement Bﬁ 30 €0
Act/P-N 43 49
Poly-N/N-P-S-N x 100 57 65

VEOHEROERZ R ¥4 o 2FB EUITEA, 7un VS (pH8.5) iisiuv T Poly-N/N
-P-S-Nx 100 Offid T-Pase ¥4 : 10~11, C. B. Al-Pase : 19~23, THBEIHEZON2HBTHSH
(1L 2K), cUTHE & S RISHEOBEBICERZLLA—EEZRLU TS (18X 2H), C
T L T Act/P-NOEIGREOENMIERENEERRLUIIN, CIUIHMRIC L ThH D, RITH
3L 4EORT ECAICEIUTE EE ISHEO pH BB b (pH?7) sIOX7uvs Uik
(pH 8.5) DEEICISNTE Poly-N/N-P-S-N iz BR—E %2R 12, ZUT Act/P-N offix T-
Pase T FRERITCD0Mm <, C.B.Al-Pase Tz 7 v n ) EHI T -0, LLED HBHIEBEORKRE» S
Poly-N/N-P-S-N x 100D X RSIK D pH 36 & VR Tl SR i BR  IEFRICRE OBl 2 /R
BDEBADLEWTE S, LU TSR (T-Pases L (8C. B. Al-Pase) SR AET D 506 BIEDHE
ETEVBELZOERD, Z@ Poly-N/N-P-S-NO#iZ Eako & 5 75E% 7R3 C L LT, MEBEOR
THAEDZERIIIA X 5 ICHBERD 72 4 it T 20 REBHRORBENZERITEL bDEBA DL TRU
T TIZNEEL LN D,

WICEF T 5~ LT 0 F — 2 g T A B0 Poly-N/N-P-S-N x 1000 i3 5 i I B R £
FNEIN30FS L N6 BT U T, MERAIEERAE TV DOT, T HEEOBROBENEALLNDLDTH
%h35, NPNy @ Act/P-N & T-Pase &N & FAA Y B—ER RUTZOICE 1 59 Poly-N/N-P-
S-N % 100D{EIZ NPNyOF B3 3 18T - 12, BIC P-Nase®Poly-N/N-P-S-N % 100D {E X965 (6057
DOEE) L0 BODERRTOIC Act/ P-NOEIZ#949T T-Pase 02N OW THLH I &3 ENELNIN
LBEFDEM 2T T EDOTHDLEBALLCENTE D,

2) BRAMMEIOF 7 —-EOHES Y FEBECHNT

BUMMES 57— T REE U TIEMMED 7 2 b« = —FVIERREERAL I, £OBEEIIRD
LD TH B, HILHRO—FERICpHs . sOBmE % iiA THHE 21720, ZoHbi e fiRi: (pHs.2)
WL 088 CAUCETERE 2 A T SBMmE &L, EUiBezPsBok (pH7© MCILVAINE fRER
A WWIEPL CAUT T & bR INA T40% &2 L, U TP IR & REIRICHEICT & b o 2 IA T70%
LU, AEUTIEERE L cneK (pH 7 OBEK) WEPUBCT & AR YIRT, 7 b
DVER % 2 [ D RL TR B2 Tx 2150 BRO pH7 ok (BEWR) 1Ce»rl, i 3Fhicahrbe
nEMCKBIL T v =9 s (Coyfl) O—F s Lo pH 5, 733 X 08 20 B ER —E & 2 IR inL 38T pH
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% S MBIEL TR 21500, Co-g R A & OHEL I c b ic 2 e higite, dEsud v
7 V) BRI e AN U TR EE R T/ 0 SN NS SN TTESEIT RN T LR O BRI > TH £ A
SRR RRIE L T,

DUCEF BRI D DB TR L O BTEREO ¥ € 4 L REEE R,

a) pHs T8 pH7 36 X8 8.2 TIBEEL 1284

Refined protease sample
add alumimium hydroxyde (Cy)
adjust to pH 5

adsorption

centrifuge (4000 r.p.m. )

Supernatant Protease—adsorbed Cy
elute at pH 7
centrifuge
Supernatant Protease-adsorbed Cey
adjust to elute at pH 8.2
oHs.5 centrifuge
fill with l
water to Supernatant Cy
40 cc adjust to pH 8.5
Fraction Sy fill with water to 40 cc
Fraction Sy .4
Note :

Preparation of refined protease sample
Water extractives from pyloric caecae

satisfy ammonium sulphate to 0.6,

centrifuge

Supernatant Precipitate
dissolve in buffer solution
of pH7
add acetone to 30%

Supernatant Precipitate
add acetone to 70 %
Supernatant

Precipitate

dissolve in buffer solution
of pH7
Refined protease sample

Fig. 1. Showing the preparation of refined enzyme fraction,
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Table 7. Activity of refined enzyme fraction on the casein.

59

T Fraction
T Sy Sg .9
Value of measurement |
Poly-N/N-P-S-N x 100 23 24

b) pH7 T UpH 5 B8 5 TEMEL 12855

Refined protease sample
add aluminium hydroxyde (Cy)
adjust to pH 7
adsorption
centrifuge (4000 r.p.m. )

Supernatant Protease~adsorbed Cry

divide to two portions

Protease-adsorbed Cry Protease—adsorded Ce
elute at pH 5 elute at pH 8.2
centrifuge centrifuge
§
Supernatant Cy Supernatant Cy
adjust to pH 8.5 adjust to pH 8.5
fill with water fill with water
to 40 cc to 40 cc
Fraction Nj Fraction Ng o

Fig. 2. Showing the preparation of refined enzyme fraction.

Table 8. Activity of refined enzyme fraction on the casein

\ Fraction

N{, NS .2
Value of measurelm )
Poly-N/N-P-5-N % 100 15 i5

Pl OOSERREE R R 5 A0 7 FTISN TS 3 X 08 S o OTEMITIZIZEME & A L LB TE S, A
5L CyitdL T DH5 wisty A EEHE S C B, Al-Pase (D%mtﬁwab%o FlEoFELD pH .2
sl AUEIFE IR A 0 10, Aq 1 13TdH » TEICA: OffiIZ T-Pasedz N & AEZ/RU T, Asis LTF
A, Act/P-NOfHE &1%%%&5342‘@&0\5731@071031 A3 JfA E A AUBIOMHETH B EEALDL
Mb, BIBAsBSIRAFRIZ WY T ) VRITH A EEBALN S,
CpH 7 TS U BRI Ne3s L o8 Ny o DfHIZHIC 15Th ->T (HEs ), CNOfE Likok
FEFEORUIEOPEEZR U, U EOHEEBRER2BATIUIRMMET v 7 1 7 — I LpHS

— 59 —
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c) pHe. 2 Tl L pH 7 KR 5 TIFREL 128 &

Refined protease sample
add aluminium hydroxyde (Cry)
adjust to pH 8.2
adsorption, centrifuge
{4000 r.p.m. )

Supernatant Protease adsorbed Cey
elute at pH 7
centrifuge
Supernatant Protease adsorbed Cry
adjust to pH 8.5 elute at pH 5
fill with water to 40cc centrifuge
Supernatant Cry
adjust to pH 8.5
fill with water to 40 cc

Fraction Aq Fraction Aj

Fig. 3. Showing the preparation of refined enzyme fraction.

Table 9. Activity of rfeined enzyme fraction on the casein.

\\ Fraction
A5 A7
Value of measuremm B

Poly-N/N-P-S-N x 100 10 13

75508 2TNT Cre AT 8tk D &8 3DORMOBHEEPDMT L5 B TEHC &3]
XL ThHD, IHZO—DREABYO 0 T ) VEITHY, fhO—DRME T v 7 « F — B L [{—
EHIEIND LD TH B, FUTHESOREZ BRO 2 B0 EMEE 2R § OT, CNBABICIRED
O E 5 PXTICSBOIEIC L O TEDD DB EDH HH3, LI BHMMAES 0 7 7 — LITEEHS L °
W7 o747 —vOMBEBENSGEISNECAERE: 3N INSE=DROMEZET HC LEHELR
ThHho

3) BRAMMETRF7—E0OEE o H RUEEEBEL DOT

LD & 51 Cy i & b WS REL 7o B O E 0 pH A6 J CEEIR R IR IE > TIIEL 70 BR10~
15RIX 2 DFER 2R,

Table 10. The optimal pH value of S; and Sg .o.

 S——————— -
\\\\\mm@\\\ 5 6 7 8 8.5 9
Division

Sy 5.18 9.44 14.15 14.34 14.43 14.01
Ss .9 3.28 5.65 10.38 12.92 12.95 12.08

‘ Act/1 cc
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Table 11. The optimal temperature of S; and Sg 9.
_— Temp. (°C)
\ACHN 35 40 45 50 55
Division -
Sy Actf1cc 13.79 14.01 15.27 15.54 14.86
Non—protein-soluble—
Ss .2 N (mgx10°) 44.74 49.58 54.48 56.45 48.82
Table 12. The optimal pH value of Nj.
pH 5 6 7 8 8.5 9
Actf1 cc 3.25 4.27 5.71 6.04 6.13 6.01
Table 1{3. The optimal temperature of Nj.
Temp. (°C) 40 45 50 55
Act[1 cc 5.74 9.27 11.18 7.52
Table 14. The optimal pH value of As.
pH 5 6 7 8 8.5 9
Non-protein—soluble-N c -
o . 43. .96 .51
(mg % 10%) 26.10 26.45 45.74 48.94 59.96 54.5
Table 15. The optimal temperature of A;.
Temp. (°C) 35 40 45 50 55
Act/1 cc 5.02 .27 6.99 7.55 6.95

Pl ok (10~15) THH X 672 L 5 IR TH
Hoolr, CAUIHE T v 77—~ EOEBRITISIT 545°C2 b § 5°C &L,

IDBHEAE TN S pHB. 5T H b BHIEE 1Z50°CT

LLEOHED 6 O EIRCriTIgd o

EHER RICT BN TERZRL, FABKERI ER2) KREND I ENZTNEREERFIET 20T

HCEBIHE LTI o1,

N
FI PHRY

&

GRS 0T 4 F— i S BRI & A h w4 IR b RO R EA T, B LMAEY

BHTHD b
b, ERREET BT A S THHEF T T~

)7L EHEE O C.B. Al-Proteinase & 3/ REEZ SICT 25IMOBICET A 5D TH

%@@ﬂ%%ﬁ?éﬁuf—f&@ﬁ@%mﬁaé%@

Thh, RICTTVaMEES T 1+ —¥% KEBIL7 2
ﬂ%%%tD%7D74%—t®%mK%Mbt&C6,@%ﬁ%m7974% w3 L OSHEEE Y 0 7 4

F— (D 2 DOIHFD & NEICHEORE
ARG FOFEpHiEs. 5, BEIREIZS0°CERU FE—TH » 123,
BUT U ¥ 4 2 CSEd 4 VR R HYE % B

=] 1.
J?jl‘.”t_

128 ARRIERRU I,

— 6l —

s (Crgl)

WX DEUEDEO L4

B HINRETaF 4+ — EWELET HDBRDI, EWV”%
Tonerde Cy 1Td A5 HE
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] Afg

I &BHROH B 7077 —ECHETBHAE

1) BES T 077 — 22BN L b & 7ovn ) BTN TR R SN,

2) B (24, 77, X35, FR, wAd, #¥d, vug4, UvFXE) OEBROEBIEHESNL
W7o VR RUARE THEGSOREBTIXEICM T Vo Y ETEEDR, M (pH6.4~6.8) 2RL T,

KRB TH B~ 7 03N T 2 FATERETHh -1, '
3) RMOFEBITNTERORISIZBEN (pHe.4~6.6) TBFIT 5, DL EOHEEF AENEO R

W R IIN,
4) MBIRACIEEHETRIZ AL D0,
5) MBI T 077 — Y OBEAKEA L BEER pHe~710dh b, BHREIE35°CHIE T » 72 (= £ 1),
6) MBI ZHA A A8 illE (IRC-50F) # 9 st TEADEEZE, hd 2L @A—%TAY
VRS OB IR DEICER L i A, MEORDEOHBBMAR FNENETD, HDoENL0D
WESEIEHE 2 [ 3 5 EMEREMIOD < 7 v RO EFE pH 2.2 1B TERSEER AL 7205, pHe Tl
GEREEZ R I - 720, o ZUE pH 2.2 TEREE2 RS, pHo THIIJZER 2R T2,
PILO#BREES VRBKET 07 4 F —CRIEABIO <o v RTRSD EEEL T,

I AMME DT 7—EICET 3HWE

1) AV viskii~y et TREMEOSE pHids sHEICH b, ZHEEEIX 4 7 2T 35°C, =
I u T 45°CTH -T2, F1295~97°CT 3 DT X h2eEL 12,

2) AEHRIRIMOHER H 51C, TR, HIRSOMEE 2 EINT 2 C STk b 20 pHAS L AL Tz 5
ETREESERICHE I NS,

HAb v 9o s, AL Y o e k) SRR 2 RN L 125 S, & ORE ORI DL TIEE B
AT 505, HRBE 30 % O & 5§ 7035 40 % BEDBEESR Iz,

LFNTA—), T bFOL) I BEBRORIMC LY BEZHEINDD, 2F17La—10
15 % BETE0% DFEM LT D, 30 %IEE T 7333 30 %OBEEIRINI,

TR N DOBEED 15 % BETERIZ 0% S350, 30% 7 v b BB TS /315 30 % OFEHERL
T2 UpLT 90 % B ED7 & b HiC 5 EURBEL ILEE, BHECBA CBER ST,

7 % A% (5 -nitro 2 ~furfural-semicarbazone) M50ppmOEEMNTINNANT 14 % OFEEFFE A L LT
W, A v A v ORBEORINCISNTIE 31 % OFEEHENR SN,

3) MIERIZE L b A RN (KR T 5354, SN AMER | B TRINGET 2, ZL
T pH 8. 5TCOMENRES HipoT0e & L CHL S Mo EI& 1T 2D 76 % TIxio 24 % TEE OEHE
R,

4) BRORGHEEER Y — BRI fe-oTEHUITE T A, 1803 MLE TR {E 2 RL 7ons
B AT B & B IEOREH & ST L T

5) RAMF/KIIHBICHRZ 2RI THK, % 30 L 08 % BFE & U8B 47,36 SRS OB G5 b 2 L O
BHEUTZ, £ U T T DR TRMETERED 95~98 % MBHHREIN X7z, £z com s b aho
HRBNIMSRIK RO RERERRDK 70 % Tdh -1

U TURE 2 R L TR L T & BRI 5 BB ER R Hic Ay, BREOEE 1 I THRDTH -
7lo

6 7 % bl L AR 2 AT, 80 % BE DB EERINREZ R L 120 thBDEEIZe0 % B
DOBEPERTH 217, LTt TF & b L ADERTI o128 A, 50~60 % 33 L (F60~70 % B 1E

- 62 —
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WX ATAEOBEELR S A S L THEFRIIZEUGVER2RU I, CAUTK L 40~50%B B3 L al 2 &
DUFRETH - 12 123660~70 % BETEICIIIFEHEEHEDGEV R TH -7,

7)) v el U VHMAED Y 2ty e o —F VIR RIS IO N Y T A (v 2 BER) ©
PRI L T2E A, w704 9 v 2BOB’ERL, 12 Ty vBIILD3EITH -7, U
PUEEREREA Vo D2 EREEETHOT, EF 1mg hoiFig b 7o VvEFIR R L,
4Ty, = aDETH -T2,  KIGHOPHY 5 OEEIXS. 50 ADII0% DIEEZRLIT (77 0),

§) Tonerde Cv itk 2BEABOEZIIpHS DBEEELF L, W TpH7, pHS.2DIETH 72, L
U753 pH 5 TS 2 VO MEE LAY TFEET 2 C EWHE O & 572, FlopHs 2T 22 O RS
CMRBAEPKRAEFECRETE D0 ERAI- T,

g) Tonerde Cv T & AWEEIEMO 5% A A 1pH 5 TREL 12854, pHe TS 5 S HEEEAED
FEHEEAE LD LB Banz, pH7, pHe. 28 22 DN TEMIN 2 IFEREHEVMH AT 5,
pH 8.2 TS SN IR EN B pH s TR K A#EIN, KW TpH o L pH 7 QIR THREES NI,

LTiio T REEOSEAZMEOE T & 0 M FEABHEER D 5 OB RESOIE 2 H AT,

10) ~ 7 nlifIEEY v 7 4 7 — ¥ ROMERE X CHFRE L TpHOZERIC L » T Tonerde Cy 139 %
WROPEMICE S 2 T 2 HEE 2 AL TR %2 Tonerde Cy W pHS5, 7isLif 8. 2T TS
xRk, BREE, IR T VISR TTEE 2T ENTNOSE R R D I, U TR DED N
A OROBEEP LA L &b SEEODEOEEREY A C EWT AT, HIHE 1 OO EIXEILED -
VS BIT, B2 ONBEIRMEER Y e 7 45— EABITH D, 853 OSEIXET 2 E ORI EE B R
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Summary

Studies on the Protease of Fishes
By

Minoru Fujir

1. On the pH value and the proteolytic activity of gastric juice

1) The proteolytic activity of gastric tissues was stronger in alkaline solutionsthan
in acidic.

2) The pH wvalues of gastric-juice of living fish suchas red sea-bream, puffers,
wrasses, black porgy, common sea-bass, rock-cod and eel were neutral or slightly
alkaline, and proved to be slightly alkaline when the stomach was filled with
food, and tended to be slightly acidic (pH 6.4~6.8) when the stomach was empty.

The same results were obtained in experiments on large fish such as tuna
(albacore and yellow fin tuna)

3) The pH values of the gastric-juice became acidic when the fish were killed, but
were not influenced by vivisection or narcosis.

4) The gastric-juice of living fish does not contain any free hydrochloric acid.

£) The optimal pH value for the proteolytic activity of the gastric-juice of fish is
about pH 6~7, and the optimal temperature is about 35°C (in red sea-bream).

6) Several fractions having peptic activity were separated by column chromatography
of the crude pepsin preparaton from mammalian animals and from the gastric-
juice of fish (such as red sea-bream) by using Amberlite IRC-50 at pH 4.

By differences between chromatograms, obtained from both preparations, and
the optimal pH value for proteolytic activity, it is assumed that the gastric-juice of
fish does not contain peptic protease similar to that obtained from the gastric-juice
of the mammalian stomach by a similar preparation, but contains a protease, that

shows strongest proteolytic activity at pH 6~7.

9. Studies on the enzymatic and chemical properties of the protease in

pyloric caecae of tuna anrd sardine

1) The optimal pH value of the proteolytic activity of the pyloric caecae of sardine
and tuna respectively is about pH 8.5, and the optimal temperature is about 35°C
for sardine. On the contrary it is about 45°C for tuna. '

The activity of this enzyme is completely inactivated by heating for more than 3
minutes at 97°C.

2) The proteolytic activity is inhibited completely, when, by adding inorganic acid,
such as sulphuric acid or hydrochloric acid, the pl value drops below 1.4,

In the case of adding neutral salt such as sodium chloride or potassium chloride,
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the activity decreases gradually against increasing concentration of salt; but 40% of

the activity still remains at 40 % concentration of the salt.

By adding of organic solvent such as ethyl alcohol or acetone the activity is in-
hibited, but 509 of the activity remains at 15% concentration of alcohol; similarly,
30 % of the activity remains at 30 % concentration of alcohol.

By adding acetone, 60 % of the activity remains at 15 % concentration of acetone;
similarly, 30 % of the activity remains at 30 % concentration of acetone.

When the tissues are immersed in acetone solution of 90 % concentration for less
than 5 minutes, there is practically no loss in activity.

A decrease of 147 in proteolytic activity is brought about by adding 50 ppm. of
Furaskin (5-nitro-2-furfural-semicarbazone). On the contrary, a decrease of 3] % in
proteolytic activity is brought about by adding 50 ppm. concentration of Aureomycin

(chlortetracycline).

3) When the protease is extracted, with water, from the powdered tissues at
chamber temperature, we obtain maximum protease quantity after | hour at pH 8.5,
and 76 % of the protease can be extracted, but 249 remains in the tissues.

4) The velocity constant, calculated by use of the first order formula, shows a
constant value up to 180 minutes, but decreases after 180 minutes.

5) By adding ammonium sulphate of various degrees of saturation (c.f. 1/3, 1/2,
and 3/5) to the enzyme solution extracted from the powder of pyloric caecae of
tuna, we found the greatest precipitation occurred using the 3/5 saturated solution.
The proteolytic activity of the enzyme was ca.95 % or more of the original activity.

Nitrogen content of this recovered precipitate was ca. 70 % of the total protein-
nitrogen in the enzyme solution.

The proteolytic activity was not inhibited at all, though the precipitation of
protease compound was repeated by means of adding of ammonium sulphate. One
treatment by ammonivm sulphate was sufficient.

6) By adding of acetone of various concentrations to extractives of powdered pyloric
caecae of tuna, nitrogen compounds increased gradually according to the range of
acetone concention of each fraction (40~50, 50~60 and 60~70 %) . The proteolytic
activity and nitrogen content of each fraction was determined and the results
obtained are follows: precipitates caused by acetone increase in proportion to the
concentration of acetone, but the proteolytic activity, per | cc of ewnzyme solution
and | mg of nitrogen in the precipitate, is strongest in the fraction used with 50~
60 2, concentration of acetone.

7) By use of aluminium hydroxyde (Cy) for protein adsorption, maximal adsorption
was obtained at pH 5, but some part of the enzymatic protein still remained in
the soluble state, and was difficult to adsorb on the aluminium hydroxyde (Cy).

In repeated adsorption tests, using aluminium hydroxyde (Cq) for protein, the
greater part of the enzymatic protein was adsorbed at pH 8.2.

From the protein adsorbed Cy, (using the pH 5 adsorbed protein) the greater
part of the enzymatic protein was eluted at pH 6.

Joo— 65 —



% soKHERER 11 (1)

N
=T

66 H

The non-enzymatic protein began to elute increasingly as the pH became alkaline.

8) Three refined but different fractions were obtained from the refined protease by
adsorption using aluminium hydroxyde (Cy). The refined protease was made by
treatment of water extractives of pyloric caecae of tuna with ammonium sulphate
and acetone. The activity of each of the refined fractions was compared with that
of crystalline trypsin and “Crystalline Bacterial Al-Proteinase”.

The results were as follows: The first fraction was analogous to the mammalian
proteinase as trypsin, and the second to the Crystalline Bacterial Al-Proteinase in
bacteria, but the third was not analogous to the former two and showed charac-
teristic activity, the value which lay between that of the first and second fractions.

However the optimal pH and temperature of each fraction showed the same value,

namely, pH 8.5 and 50°C.



