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Studies on ‘“Katsuo-shiokara,,—1
—On the Proteolytic Enzyme in the Pyloric Coeca of Skipjack.—

Zentaro OosHIRO and Shigeto DEGUCHI

“Katsuo-shiokara,, is a kind of food exclusively fit for the Japanese taste. Its
making consists of mellowing the skipjack pyloric coeca stomach and intestine after
being doused with a considerable amount of salt with the purpose of preventing the
bacterial spoilage.

Its good flavor is widely appreciated by the Japanese.

The authors investigated on the proteolytic enzyme of the pyloric coeca of skipjack,
which was assumed to be a chief catalyzer of mellowing the “Katsuo-Shiokara,, from
the point of enzyme chemistry and food technology.

H

T AEEIEL B Y A EYE OO BRI B MPTEE « 8 - B, SAR XTI AR
AL, ZIEAEA20SRIHOWEEE Iad X 5 iz TR LOOEWﬁﬂﬁéﬁt%@f
b, BLRITD CEBRAH L b AR UIMEAERIC B 2 BIRIIFRA EWEEL, T
L AR TR S 2 &L b s BEEMGFOwHARTHS.

H Y AYEFEOBRICEE T AHEIL L E D £ XAY LA, HEHD, 1KY S0FFMN
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sy g FIESEOBERIC BiST 5 #3500 HiC R proteolytic enzyme (proteinase
NHECOMLDTERE T % L B 523, peptidase ) MARLAIUC BT 2005, BIEH
7o 4R & L CEE._k proteolytic enzyme & 3-%) MR & ML OME D HIRET L 7c
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5. REPBEFHEHAL T, £0 2% 5 ST A2z € (19 % NaCl soln. 1
) 1 A 1 B SoBE L TR S i, UHSEERT_EE 0 WP 2 SORE R D FEWIK
LRI FF - @ Tl L, Bieoh% 10 iR L TRvie. RSk %
enzyme activity OKTFL 7o OIS EFR L CHlE L, WAL <L 7.

II. Proteolytic enzyme activity o jH|5E:

Anson,® ZFRED Z o Jic#E L 7o, Blb 2 % 5 ¥ 4 v A Atkins-Pantin @ PH 8.8
@ borate buffer soln. 1 m1l Zhn%z € 37C T 1045 KGEL D, 21 04M V) 7= — 1
BiEg 2 ml 2 5fnL € 37°C € 10 43 B U b 5ep S8 TR 9 5. J#ik 1mlic 0.4M
WRER Y — % Sml, Folin &3 (5K 5 f2%:F0 1 ml iz 37C < 205 2SR LD
. 2 10mm O = —<y MZEL, 660mu THIEE (0.D.) ZFrA e D34 D
“>C proteolytic enzyme ¢ relative activity & [ 7:.
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1. %53 PH

2% ¥ A gk 1 ml 2 Sorensen-Palitzch ¢ phosphate buffer 75 < (% Atkins-Pantin
@ borate buffer % 1ml sifnz < PH #3EL, 2SS lml 2z ¢ 37°C ¢ 10
SREIGELDT, £ PH 2 skdicr = A Fig 1 o qndieh, Bkiri 8.6~9.0 Th
2E
1L ZEaE(fE AR

2% 7% 4 »IEWc borate buffer Znx < PHS88 r7cl, Kz TG
XY, EHEREEYRkDI-L A, Fig.2 KR X 51 45~50C Thole.
FEWEBEC KT B activity (X 20C @RI 5FED 5 £, 25C Tkl 5k0 25 1
HYT 5.
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Fig. 2. Effects of temperature on proteolytic
Fig. 1. Effects of pH on proteolytic enzyme enzyme activity of the pyloric

activity of the pyloric coeca of skipjack. coeca of skipjack.
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1. EEEoZEM FE3 PH O

WFIaEA 10 £5 BOIERK L S 9 — e CiEEL ML, Z® 1ml i Mc Ilvaine
o citrate-buffer, Atkins © borate-buffer % &% 1ml 3oz ¢ PH % 4, 5, 6, 7,
8, 8.8, 9ICFMIL, 3TC T 24 W incubate § 5. B4 ICHMAL ML THI20m1 &
7cL, IN-NaOH ¢ PH 8.8 & L CHIE/KA Mz T 25ml & 7c7.

%o 1ml = PH8.8 » borate buffer % 1 ml Jfiz, 2% »¥A sWE 1Tml 290
2T 37°C T 104 KISE LT, activity HlEL TLOREMLHEIL .

ZF0%kEE T Fig. 3. D H T PH 7.0~8.0 TIHRA L LRETH DN, ThID 7T
FUDSERER CALIE X 5 & BEENEIET S C L33 b, BiifoZE#E PHE8 Tk
T 24 R TS5 % DEFEX LR PHY Tk 15% d&ET 5 e as@@obhic. &
Dz LEEEROERE PH BT, FOMENLETHD LERVINEY. &4
DEBEEE B, BHEEEESTIES modify Sh5 X 57e &AL LAHERIEAD
= PH 2MEfET5 X 5 e d 2 Bbhhic.

IV. BSEDMBERIETH T 22t

EesEE 1 ml % 30°C, 35°C, 40°C, 53°C, 64°'C, 70°C o [E{R/KiHI< 10 4] m#EL T,
KGR THHL, % 37C CRIEIEHER L A 7 ¥4 v 23H L LT activity & HE
L, +OBUCK+ bocepra e Lic. 584k Fig. 4 0@) Thd. Thrblbais
T 31C 40°C 3EdFh A K ER T e\, 45C THSSIEL, 53°C T initial activity
DHI92%, 64C T 225% L&D L 5 CABMCKIEL, T0C TRIEERTLMERTET 5.
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Fig. 3. Variations of enzyme activity of the Fig. 4. Variations of enzyme activity
enzyme solution after being subjected of the enzyme solution after being
to acid or alkaline treatment. subjected to heat treatment.

V. ESEERCRIETAEREDE
7Y AR DRYEERE 1T~22% 1 b M T 555, AEIESARRT proteolytic enzyme
X DWW TRV IESR D Z LB bR D, kY EIEBI ORI 2T TR
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B DR BB L, AEREE21% O X5 LIRETIRARBABENMERT
PHRELTW5.

SERSER A Y AT T, proteolytic enzyme DA ATTIC 0T ¥ ORLHLFHE
SNDEBE L. b 2% 5 €4 IR AEL N CABIEED L D2/ED, F0
3Imlic 0.5 ml OFFERH A M T 37C T 10 5 RGE L, HHEOMIMELCr =/ —
AEZECREABIE activity R LR AR HIKL 7. F0#EEM Fig.5 O Th 5.
X & D H2e X 52 5 A HESET B BV UEAIC proteolytic enzyme DER % T 54
TS B, AEERENS 19% (25544 0L 23R EEOHAE) © 10%, L
22 % (3HBE) Db DTN 4 BHYD activity LRI RN ERFED bR
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Fig. 5. Inhibition-activity of sodium chloride
on the proteolytic enzyme activity.

VI. M= Anc i) % proteolytic enzyme D4z

Y AEAED X5 W RAHRBEE LD 2AMELE D £ RN b, 5, W
BTG L T 28450 WREIAH (1 2RI b Db %) BRI e
PDOICL\. T D L) I RIS Tk Ch D, HOTMAERICK T 5 X 5 7afrE 12
BiIFRA EHL KRBT 5.

RO EHRIEAFOEENELS L CREINRD SO L EbI SR, 2L &b BREAN
Th B DOEA T proteolytic enzyme DEFHICE D L 2 HNKTH S L Bbhs. 4R
L7eBHEEER V. ORI B S b 2 X 5 1T EREOAIE & S cESrCI133 L BB
FADSBHE SN B 7o D B OB NI L 7o B 4 0 L Ebhus.

—RRICEEED AT S ML W T R L T 5 REE T, BT L 7o REBOBESEEH X
DAREETH D LoD, WESIEFO L5 CEREOAERN: bE2 bh o fF
Tl proteolytic enzyme & JRARET b5 ) & BbizD T LD g2\ THRET L 7.
BIHER OB TN/ X S I BT 2EIS 548 (19%) 07y AEEaFREL, BEkAho
activity OZL A FIELO HIECHEBI L 7. FO&HEE Fig. 6 1533 L 51, M) O S
TARMKRET S LRI, BIbHAR 10H ©50%, 30 HT11%, 40 HEHiZiX



K - A 2 Y SR B A UFAE-T 185

7T BREHED activity LEEDehDte. D LXEFOBRK LT L bIELEER
CrTh D, WEERERNC R LA S BRI D T B a e B R D TH DT, AT
X % inhibition A EEic AN D &, 2 %5448 (19 % NaCl) o » X wii A% 10H E ¢
5%, 30 HE<T 1% OBSEEHL RS-,
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Fig. 6. Inactivation of proteolytic enzyme during
the mellowing term of “Katsuo-shiokara”.

1Y FHESEO BRI fo \ TR E S 2 o\ B L Hiohd  proteolytic enzyme
OMWEEBFTL, WO X5 IsHREP L L.

1) > FEPIaEo proteolytic enzyme DO ZE PH 1% 8.6~9.0 Th 5. i L CTHEAZEAG
K (PH=6.0) i ¥si) HEEREAIXER PHIC KT 5R0D17 50 % HY & KCEL x g\,

2) FEEEEREEEL 45~50°C ¢h ), fbo—fko proteinase L L4 EDTH 5.

3) EEEOZEMT RIE4 PH 08 % it L PH 7.0~8.0 CiRbLETH D T & @il
Diz. PHA~5 TRELIRLETHY, L PHY TIHSRET S L@ D LRI,

4) EEROZEMEC I TRBEOMEXIRGIL, 40CBIEThH5H o & afidic. T
L, 45C ¢ 97 9%, 50'C *C 929, 64'C T 259% L7 activity 232853, 70C < 104>
WIS 2 L TR A K5 IGET 5. e CEBIEMRE: (45~50°C) Tk, BEERERET L
OO LZETEH B.

5) 1) ~4) OFHEND, BEEEHST O i34 modification 255 X 5 7ol
T delicate 7oiRFEIC = DEFSEOBRIEMANL 5 X 5 wilbhivic.

6) BESBIEMICH T % NaCl DI L < RE <, 245 ME0HA 90 %, 3O
LXT96 % HETS.
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T) ¥ESEEE RS proteolytic enzyme A3GEANC SeTET A, 25 434 (19 9% NaCl #H
X)) OEFETCIXI0HC50%, 30 © 90%, 40 HC93 % 4LETH. LEEIFLLCE
BEED NaCl PRI TW A edici@s b o L Bhhb.

8) 6) ~T) DFEEMNG, Iy FEAEOFICE L% proteolytic enzyme D {EILE
BEED NaCl 1@ L ZFHEF L RIEC X D Rl x e Db D Lind & LB L oD

D IR ASER OB TR 2 G O o P IR EA CRMDEA R T S, ok,
SR SRR\ I ERETE, 2 AROBRH=E T RICE#d 5.
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