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Studies on the Protease of Fishes (Y )
On the Components of the Proteinases in the Enzyme solution
Extracted from Powder of Pyloric caeca of Long

Fin Tuna T hunnus alalunga®
By

Minoru Fuji

In this investigation, the author reported on the classification of the crystalline
proteinase as trypsin (called as Trypsilin), Crystalline Bacterial Al-Proteinase and
refined enzyme preparation as Pronase and Bioprase by means of the ratio of nitrogen
of the lower compounds-fragment to the total soluble nitrogen decomposed from the
casein by action of enzyme, and compared the activities of refined enzyme fractions
which were separated by aluminium-hydroxde (Cv-type) from the refined protease
sample, which was made by using ammonium-sulphate and acetone (Fig 71.) from the
water extractives of pyloric caeca of long fin tuna to the above described enzyme
type.

The results were as follows:

The three fractions were separated from the enzyme solution extracted from
powder of pyloric caeca:

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 not analo-

gous to the formers and showed the characteristic activities.
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HEFHYLNA L IIE 70T, NG 2ERETHT LTI,

T F 4o — €& UTHARY ¢ W ORI BLnI Y To ) (BREA) BIOEKS
DL NI ISR —Al— 72 7 4 >+ —+ (Crystalline-Bacterial-Al-Proteinase : Fi5h&) A
FHEIZDT, BT ndOH ¥ 4 L ERAKCKT L OHEERWHE UBICSED 10D R Tl & B
BUOERIEEANCERAT & DA 2 ME L, KICME S 0 7 7 — € 2B L 07« F L, BT
KERAL TV 2 = o (Cr—T) 2EHEL, @i ORMAT CRER X CERHRIE 21175 - TEIZZ0EIT D0
T, FNEFENDOH ¥ A COREERIIEL, BRT o7 4 7 —¥OEIUCHER LTI, LT 5§ 0 L HERL
B hDOWHEAET D T EWI XD PITIT -1z,

1) BR7O0F 1+ —-EbLUREMRBZRAON B4 V3 BRELCHNT

B Z A
a) Trypsilin (Fa&4% : T-Pase 1H&9 %)

AEEMEERK L D HIN TV 2RSS Th 5, 0O 14250 10,000 H. U. M (&ZHDED
TZJIE) Th b,
b) EEEE—HIE Al e 7 4 — ¥ @& E LT Crystalline Bacterial Al-Proteinase : C. B. Al-

Pase +M&4 %)

i BIRRE S K K2 TS0 4 0 T20 % 104PUN/ Vial (&0 @D i) O TH 5,
c) v47F—x= (NPNg) - [l

Fib) & R-&ET 20,000 PUN/g ORI EVDNHET 7 4 5 —¥ThHb, b) &

E 1 ¢ Bac. subtilis var Bioters L h8IEINIZEDEV I,
d) Tud—¥ @SB TH D, P-Nase LIS D)

FE BRI K K85 T St. griseus J b SR X iz § O TEZOMIMIE 50,000 PUK/g (ZHOED
1A b aes, (i T e s 4 F—ETho,

REERGBXVAERE

ABEEA 2 EEREL U pH7 803 8.5 DR 2@ UBINA THEBL O M CNERE
RO THEBI 2B T o e BB 95,

5% 1€ A 10ce [CREER (pH 7 80 8.5) 30cc ZMA THEIC K { pH 2B LI 45°C iR
tr¥hy, CAUTTEB OBER 2 IRINLBICEEK (45°C) A TEE%P 50cc L L—ERKE (Tl
FAT R VERE S T08% 20 % OSHUHEBRIK 16 cc 2IRINL CIERIER 2 1L RiMLER B 2k L,
JEME % 100 cc 1T LT D—EREPaiicgid s,

PN L o ARSI R Ic B SN A EARBEER 2T,

N-P-S-N---- FEOREFEABEIR e T DGR E O A I ER R 2T,

Poly-N--- FACIBSRMIRIEIR 0 —EE (20cc 2HAULI) Z2IEL £ OFRICHEE 5 ZIRUHFRR 2 Bk
LB R 9ce Mt m LT % 2 v 727 VB (5% HBER) 2T %5, ULrd & XA
BB T B BRI C B R A CEBB RO 20 co &/ LITBEOIME 21772 - C ik 248,
0 FEWICONT Folin EEEiC & 5 2% THh LY BT 8EFSL EPU— 2R3 2 EHT & b I E 280
my 2 HE L THEFER 2T TELNDIBERETDH 5,

Act/P-N-wwoe B A EBEICREAR R R RS LD T LD

N-P-S-N % E#ZAEFHD P-N THRLIZ, D Th b, fE-oTOIUIBEREN 1mg (70131 8)
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kD EEL Y ERIND N-P-S-N (mg 7212 8) %77 DO TZOMEOANIBEER DO RN
R

Poly-N /N_p_S-Nx 100+ WEEVEFIC L b 185 17z N-P-S-N 0 35 LEICEST (FE~ o+ =
— A, RT P ERTIBETTALEY L D U TFTOBENN WA 2 ERTH) OEDIHERTRT OTH
Do

IRiICH SR % Tabe | ~ 6 TRT,

Table 1. Activity of trypsin on the casein.

T pH 8.5
T T
Value of *\\\I{I\c‘uba:!on( ins. )
measurement \mj? mins. 30 60 90
Act /p_N 338 430 520
PolyN- /N_p-g-N % 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.-..-. Protein-nitrogen {(mg or g) in enzyme-preparation.
N—P~S~N------Non—protein soluble nitrogen (mg or g) in the reaction solution.
Poly—N------Polypeptide-nitrozen (mg or g) (include NHy-N, amide-N and NH3~N) in the reaction

solution.

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

\\\i;\\“‘*\\\, e pH 8.5
I ) lncuba;inovn\‘\ I
Value of T time(mins. ) o
measurement e 30 60 90
—
Act /p_N 587 795 944
Poly—N/N,_p_S_N X 100 22 19 23

FIoFIGIE D pH 23 735 '8 5B G DM % 1572 5 1ok E 3 L N4 FETH b,

Takle 3. Activity of trypsin on the casein,

\< — pH 7.0 8.5
T Incubation
Value of e time( mins, )
measurement 60 60
\\
Act/p_N 450 408
pOIY”N/N—P—S—N % 100 11 12
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Table 4. Activity of Crystalline Bacterial Al-Proteinase on the casein.

N
T pH 7.0 8.5
e Incubation T
Value of T time( mins. ) )

measurement e 60 &0

Act /p_N 934 1035

Poly-N /N-p.-g-N * 100 20 20

DB TR O EBE R R - U T anTos 4 77— (NPNy--oo TG ok

a4 % (P-Nasz W9 5) o TEBIRCHIEME % Ko TH oyu\ék 187z

Table 5. Activity of Bioprase on the casein.

~ pH 7.0 7.0
Value of \ Incuba:_ion -
measurement lrme(mms. ) 30 60
Act /p_N 254 414
P‘o‘y*—N/N,_P_S__N x 100 30 31
Table ¢. Activity of Pronase on the casein.
N T . pH 7.0 7.0
Value of — lncuba:ion( \‘3 o
measurement Tl IMELmIAS. 30 60
—
/—\ct/p__N 43 49
POly~N/N~P~S—~N % 100 57 65

DL EDREBROER?RLIC, HEA L REEE UEE, 7orp VIR (pH 8.5) s T Poly-
N/N—P—S—Nx 100 OfEi1z T-Pase &S : 10~11, C.B. Al-Pase : 19~23 THEZIZHTEON 2B TH D
E12L023), ZUTHAEE b RIGHEORECEHRS CA—EERL QL (H 18l 7 280, Tl
LT Act/P N OGO BENER S OB ER U CIUE MR L L Th b, RICHE I L
X 4 FBOTT N LAUSBREN SO pH P85 2883 0b btk (pH7) s k"7 v h Vi (pH 8.5)
DA INT S Poly-N/N-P-S-N O3 E—E 2RIz, LT Act/P-N Dffiig T-Pase Tigrt
B GO0 L, C-B-Al-Pasz T 7ov o U EEHI Tl - 177,

Ll b OERITERE DR Poly-N/N-P-S-N x 100 O GIKO pH 45 & O R B s { B
TEEOMER T D EEALLENTRD, ML THEE (T-Pase KF C- B. Al-Pase) IichhifH
KThHPLREOEERENELIVRY, Z0D Poly~N/N—P—S~N OfEIx ERO L 5 REERT L
WH & & T, TMEORTHMEOZEIRIIE X & DICHBERD » ¥ 4 V9 5 R B O A EZERIT A <
LOEEZLLEDRUTIME TN EEALLN D,
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RICEZ TS5 — RN T nF — 10T BIC Poly-N/N-P-5-N x 100 OISR EI % LR
230N 60 IR LT, EEFHERETRNOT, BIHEHAOMREOREVZBAONDLDOTH LIS,
NPNy @ Act/P-N & T-Pase ®&NEFhA ERA—ERZRULIZOI D59 Poly-N/N-P-5-Nx 100
DfEi NPNy OIFH8 35 Tdh - 17, e P-Nase ¢ Poly-N/N-P-S-Nx 100 {fiZ# 65 (60 57 DEE)
EWVH EMER R O Act/P-N 13§49 T T-Pase DFNOH W Thd L EFETNENTNG#E
FADERERT SO THBEBAB L LN TE B,

2) BEAWMMAESI OTF 7 —E0 NS Y REECDNWT

FMMERE T o7 7 — YR & UTHIBMED 7 = v s 2 — 7 VLB E 2B L Ic, £OBEKIZRO
WO Thsd, HHERo—ER pH 8.5 OBHE 2 INA THH 2m0 & oMbk 2 #k: (pH 5.2) 1<
Uic8 CUCETERE R A T 3 faFE S s L, HEU k2 &0k (pH 7 @ MC ILVAINE $REK
A ICHEPLINIC T P RINATA0 % &R LAELTTIE 2B E FERICECT 2N T70 %
LIS UL R DL K (pH 7 OB 1CEP LB T & b AR YRS, T AL
W 2 DB THEIME2 T A1 04080 pH 7 ok BER) e LI 3TLonrbent
FUTIKERAL 7 v 3 = o (Cy B o—7EE RN pH 5, 7 K8 8.2 OEER—EE2FONL, B pH %
S HIEUTBIERES 20, Cr—IsEhe K8 & 8 U 70 O 5l 2N E I EREE, kgl 7ov )
PERBIER % U500 U TEMHEAME 2 FT 0 ENE NI S NIt EIIT DT EaRO AR HE - Th ¥ 4 73 EE
PRIELI

D TR O AT FE RIS EREND & ¥ 4 o eE 2R T,

a) pH s CIEL pH7 L0 8.2 TFEML I

Refined protease sample
add aluminium hydroxyde (Cv)
adjust to pH &
adsorption
centrifuge (40000 r.p. m. )

|

supernatant protease adsorbed-Cv
elute at pH 7
centrifuge
supernatant protease adsorbed Cv
adjust to elute at pH 8.2
oH 8.5 centrifuge
£ill with ‘
water to supernatant Cr
40 cc. adjust to pH 8.5

Fraction S; fill with water to 40 cc.

Fraction Sg .9

Fig. 1. Showing the preparation of refined enzyme fraction
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Note : Preparation of refined protease sample

Water extractives from pyloric caeca

satisfy ammonium sulphate to 0.6

centrifuge
supernatant precipitate
dissolve in buffer solution
of pH 7
add acetone to 30%
supernatant precipitate

add acetone to 70%

supernatant precipitate

dissolve in buffer solution
of pH 7

refined protease sample

Table 7. Activity of refined enzyme fraction on the casein.

S ——
Value of T - raction Sy Sg.e
measurement e
Poly-N /N-p—_g-N * 100 23 24

bh) pH7 TWEL pH5 ik 8.2 TR oS

Refined protease sample
add aluminium hydroxyde (C7v)
adjust to pH 7
adsorption

centrifuge (4000r. p. m.)

supernatant protease adsorbed Cv

divide to two portions

protease adsorbed Cv protease adsorbed Cv
elute at pH 5 elute at pH 8.2
centrifuge centrifuge
supernatant Cvy supernatant Cvy
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.
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Table 8. Activity of refined enzyme fraction on the casein.

Value ?\\\\,,\_\\E:’:cti on Nj ‘ Ng .9
measurement T i
p°|y'N/N~—P-—S—N X 100 15 l 15

c) pH 8.2 THREL pH7 R s THEELICBE

Refined protease sample

add aluminium hydroxyde (Cv)

adjust to pH 8.2

adsorption, centrifuge

N

(4000 r.p.m. )

supernatant

protease adsorbed Cv
elute at pH 7

centrifuge

supernatant
adjust to pH 8.5
fill with water to 40cc.

Protease adsorbed Cv
elute at pH 5

centrifuge

|

Fraction Aq

supernatant
adjust to pH 8.5
fill with water to 40 cc.
Fraction Aj

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

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

Value ;r T B '\\\,J:\lia‘:tion A5 A7
measurement T
Poly*N/N_p_S_N X 100 10 13

I L OERER P A HICHE 7RISV T 5y N Sy .o ORIFEMEEIMBEMEADL CENR TS, ML
Cy izt T pHS 1ty 2 REEE I C. B. Al-Pase OZNICERL TV, REozr b pH8 2 i@
16U HETERIE As 210, A7 113 THoTEIC Ay Offiid T-Pase 02Nt &L FHERTRLTIC, As X
X Ay @ Act/P-N DEIZZNEI 534 RIN573 ThH-712DT Ay RIF Ar E3RAUEDEETH 5 &5

Abd, BIL As Bof A Trypsin B Th 2D EFEAL LN,

Wi pH 7 TIRE U 12RO No o Ny o D344 15 Th - T (Table 8) < dEiZ ¥k DT R
BSEORU ICEORMER T LI, DO ERMERE 2EEITIVIRAYMMAE o5 4 S — ¥l L pH 5, 7
Rk 8.2 T Cy 2EATLICEIT L DAL L 3 DOROWEE DT L& TEHT L13Hx
L Tdhb, IbZo—2MHB O ) o BITHY, fo—23fE T oy 47 —¥BEE—t A
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NENHEDTHD, FLTEZ0RZ FRo—ZomBfgEE» 7R3 § O TP EFHIUEED S O E
5 BT A BOTILRIC & b s 5B & AD5, LT BMPIE Y v 5 7 — VI EEALHE T v 7
4 F — FOTHREBERSBINECAREIE 3 I NEEE0MOBEL2FHIT L LEHso»TH L,

%:'J}
e

LT a7 4 — OB EMERANT X D b A o DRERY b BEO IR E ST, MBI
Toad )T EEED C. B, Al-Proteinase & 13/ 2 BT 23ED type ILET 56 DT
Hb, T w5 4 7~ ¥ ThALA T 75— ZOFEZBRICTL T or—¥ L 3AEHWCREZS O
Thb, KICHEMPET 7 + oy — ¥ RKBIL 7V =96 (CyB) kb oL, SDEDHEA 5T
e [E& T u T 4 F — Y OEIUCHIR LT & CAEHBWI Y 0 7 1 > — YRR Y 0 7 ¢ F — ¥
D 2O0 type OEENVRED S, FICHZORBEHE $ 1 IXEs T a7 4 F—EBFEETHOREDI,

COREEKBINMY, BaiE A IOl UV EREOHEREELVE T,

(3 : ¢ OIREOREZIER34EI0 A D HAKESES (RAR) s Tl L I1,.)



