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Studies on the Enzymatic Action of the Internal
Organs of Fishes

Michitoshi OcHI
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Al (HgFIse, BES, S, pH 5.6~5.8) wfHi Linyl, MEEREL CTHiHHHEIK% 20D 5 KO
10f58 s e5 X dweinz, pH 5.8~6.4 fibmE (#15°C) T 7~10 HE oW bx 7>
fo. COBEEEL, BB L CEERR LSRR L L. :

RERRCEREREDO Y ST H, &Y A2 Ofr ks L L.

II B¢RUERNAIR %

0.1% #¥A4 K Scc KAL, DLREOBEFK%Z pH 6.8~7.0 L T, 2 ORI
HTHRLI2HD S5cc iz T 10cc Fic—=EL, 18R] 38°C 3k 40°C i TR L 114,
CNICTHBETER ~ 2" > ¥ A 1BHK 05 cc ZIRML, KRIELEBOBELRL, WLL G
WORLEHRDT:.

ERES R ERML 1 g OBFEEN 1 gD a1 ¥4 % 40°C, 1RfC TRAaKMEIEL
Tl &, ZORBOSIHEEREY 100 L TARTECIB LIZ L.

Table 1. The enzymatic action of the internal organs
of several fishes.

Digest. ratio Digest. ratio
Sample casein 95 Sample casein 9%
Seriola spinosus Evynnis japonica
Y 32.1 INF A 57.6
Katsuwonus pelamis Euthyopteroma virgatum
Sy oA 115.2 PR 57.6
Auxis tapeinosoma Pleuronichthys cornutus
S BN A 115.2 g 576
Scomber japonicus 2304 Octo pus vulgaris 14.4
'ﬁ‘ o8 . V4 -t X
. , Coscinasterias acutespina
Sardino ps me!anost:ca 230.4 ' Sti :n pso nl » 460.8
<AV YYse b7
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1. ¥EORBEOARBERERN
Shb DNEEEERY pH 6.8~7.0 I L T ikllER: (38C) ko, T OREHILHE
1ZDEY THS. :
BLOFEREIC X 5 L 5ciB ) [HH O] OBSEMNTI—E LR, ¥ AV RBlhRZE
ALY,
2. ABEALAIOBERERSD
W TR FEAEC R4 LT kil & FBC BSkiox i L, pH 6.4~6.8 \WFREL T
38°C © 1 B L 7o AARRILEL d B A R R U Ao Y S IRER AL & ARBUG L ORISR
i, FORRIIE2RDOEY TH 5.

Table 2. The enzymatic action in the parts of internal organs.

(Mackerel)
Digest. ratio Digest. ratio
Organ casein % Organ casein %
Heart 0 Stomach 57.6
Liver 7.2 Intestine 115.2
Pyloric coeca 230.4 All parts 230.4

B OfEED S PO LT MO X Sk EL, chifl FEC AERAE L h D
HEOMEEARKE W LoD, CRIEBMTEOEHN Al ERABERALYEL b
DEH5 LEZLD.

(— B REEEE O J Lk SR #5 % %, T b MFIFERAAS AT B0 b BR L Hi)

3. R—HHESEEM TP A B N2 B ERIRILOWE RO L 2 AN KRESKTE

kAR 5 DTV LES, = vy HR AV A HMTOBEINERTLIES

R AN

3. pH oF{bICfE > BEEERN

SRR SR (P - B - BB) 2 S REEOKTHELId D [TAL 10£EDKT

i L7d o [Bl o 2%% pH 62 < 10 HE, S|E (9 15°C) TH/teLdlbD X hR
n, Zh# pH 4~11 ¥ CRFERSL CH

Table 3.ac’:‘il;:l x::lnizsric;i Su‘.hI:aI’Ienzymatic e L, BEBRERE ¥4 v I 40°C T
HEL. (pH4 D RXAREREEOEE
oH Diiest. ratio casein % D E RIS A Er TSI
| B L) ZORE H3EHEOE 1 FOHEY T

Bla4nk 1p1 th 2:&4 5.
5 ﬁﬁ 258 BLEofERE, ohb NIRRT pH
g iggzg iggé B~9IMBERARLI. ZOMCREERS
18 ﬁsgg zg% HhOEES. TR LAEEOEEBRETSH
1.2 288 288 217K pH2% 82 WA TH B Z L L TFET

& 57EHE pHIZ L dEXIC.
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Table 4. The enzymatic action on the 700

variation of temperature. Flg. Ii'
Temp. °C Digest. ratio casein %3 600
10 7.2
20 57.6 Sool
30 230.4
40 460.8
45 691.2 o
] 400
BB\ T 10~20°C i3 LS 05 :
., 30°C (XmEhERE, 45°C (LR H 4 2
TREXEEL . =
Z DFERIL 10~20°C ik oofEE Th 20
B hs 20~30°C Tik 20°C DIFAD 2 fE,
30~40°C B\ T 5 £, 40~45°C D 100
f#ins 5°C 3\ T h#9 5 DT bRk %
RLIzZ &5, %o 20° 30° 5 7E

(2 Dz &R HIEHIIRRE O S 3R %
R U RS REEECRC D nSiin T eI L RE R B U C BB D ENR ER ThH AR R LY
&T5285.)
EERB.  AEE - ABBZICHD IEEERAND
WICSEBR A CETCESEIER 12 )+ 5 D R L LT, TO—iiTh SR » ik
CHE U CHESRER A IR U7z, S B okist « SRR 2800 X2t & OfERIBIM oRIE K
UCYHKREIHESKOEY Tholk. :
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I BEER& Table 5. Season and atmospheric
EERAR TOBEMEEFRLEAAR K temperature
Ehofc FoSWPIEE (W pH 6.4) % FAM Section Season Temp. °C.
L 1/20 B : L CHW . days min, | max.
e 0 Feb.. 9 7 14
1T REER 5 ¢ 14 4 12
ETHUEL LT 2% h¥1 > AW (pH= ié gg g lg
NCE WNTCHRe T Sep 5 18 27 —_ 17
7.4) ZFHWTEHRL, RWTH T Fee 7 18 Maz. 2 " 17
7o OfkA (pH=58) % 1% BER LS & Ave, == 8 14.3

5¥RECD X 5 AL o,
HEEARAE S gL Y, THIREECLD 5% NaCl (0.02M, NaHCO;) %7fnz T 300 cc
Liel, H—ELTHEIR 500cc £ LC, ZORKEBACTLHEHL L.

I B¢RERNRER®

1. YL LTCOIEA LR THHEL 2% »¥ 4 o 200 cc+1/20 @ 40 cc 75 5 ce
SERREC LY, ThIEBRBENEEIIAES 3~25% Binxich0vEE, Koss, &
WRBL TSz e L.

2. SFAEECST A EIEL BT AR +1/20 BEER 40cc H 5 5 cc SEERRSIC Lo
TEES YA DL & LFAKRRARRCAEL THIEL -.

BsE AL D L& FrE i &R CTIEAR L onctk, HEcfEv TCA THMEBL, F0IRiK
2T Tyrosin % Folin X b Hl (74 47— 660 my) L, FOREHKLE
IR OIS U TROE IR CENLE LT RTB L L.

i 2
1. 2¥4 vERECHTHME, Hl, Sk 2EEERO lIEERII EB6 X RUEIN
DEH TH%S.

Table 6. The enzymatie action for the casein on the salting
and cold storage,

Days
Temp. | gocpion ——2° | 0 5 11 18
R Coutrol 1 23.5(100.0) 47.5(100.0) —
t°°m Add. 1094 NaCl 0 22.1 (94.0) 30.5 (64.2) —
;?ﬁgb v 15 v J 16.8 (71.4) 18.7 (393) 52.3
i v 25 Y 3.0 (12.7) 8.3 (17.4) 36.0
Control 16.3(100.6) 35.5(100.0) 39.1(100.0)
Cold Add. 394 NaCl 13.8 (84.0) 33.1 (93.2) —
room v 10 P 0 9.1 (55.8) 23.5 (66.1) 22.1 (56.5)
= 7°C v 15 v 8.9 (54.6) 17.0 (47.8) 14.8 (37.8)
v 25 ” 2.2 (13.4) 5.0 (14.0) 8.9 (22.7)
Control 1 7.0(100.0) 14.2(100.0) 14.7(100.0)
Frozen Add. 1095 NaCl 0 4.5 (64.0) 12.5 (88.0) 15.3(104.0)
=—17°C v 15 P 3.3 (47.1) 7.3 (51.4) 12.5 (85.0)
v 25 ¥ J 05 (7.1) 1.8 (12.6) ‘3.3 (20.4)

FFRe Lk
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Fig. III1. The Enzymatic action on the Casein
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1) ZEHEDO D OTLRE5 HERRLUCRED 2 4EL R L, 16 H B OREHIEK
B2 CHISE Ligdsote. X 10 % ok d 11 HEIX5 B E © 1.5 H{HC#A THOBE D
HEE TRV IILETELVE L ER L. R15%, 25% EstE s b SETIREL L Mt
DR REYRL, BEEEAIMEEOHEMD LTI TE o L B3aoT.

(2) BBHEEDLDIIURBEOLDOI Y HEMCHIEIND L TFHL 8, ERPEIME
KECIKIE Ut tcdh 5 H B OSEHISEE DO L 0 X h 30 L B4 F o7 115 BIZE> Tk
FARICEN IS To b DItk F ORE CRELICREL R L. S0 gl i o B IBRH
CHUEZER LB Z L &R LB,

3) B LB 11HERK\TS HERE O 2 EEARL, COfEX 16 B B3
PBEABETHLAZ LIX—BIELEELI b DL ES. ML T —17°C BEOREBEFEOSHE
IR TH 2 T LVER 2 Ty = L IR B2 2R L TwBH L B 5.

(4) HE#nc X ISR, 25 % ESEECIR Y £ 0 5 B E ¥ Tk BB, ¥, BRD 34
T T IBD CREBLOHIE R A R U 72 LA H o 238 & I 318 FR 2R T\ 5.

Table 7. The enzymatic action on the fresh fish meat.
(1) On the meat of Scomber japnnicus (Saba) (Total protein --- 19.40 95)

\Days
Temp. Section ol 0 5 11 16

R Control 5.9(100.0) — —
t°°m Add. 1094 NaCl ] 0 4.3 (72.8) 5.2 —
s v 15 Y f 3.3 (55.7) 5.0 8.0
= v 25 v 1.7 (28.8) 2.7 5.7
Control 5.9(100.0) — —
Cold Add. 394 NaCl 5.2 (88.1) — _
room vy 10 y 0 42 (71.1) 4.8 5.4
2rc s 15 p 5.2 (54.2) 4.0 43
r 25 v 1.5 (25.4) 17 1.5

Control 1 2.7(100.0) 4.2(100.0) 5.2(100.0)

Frozen Add. 1094 NaCl 0 2.1 (77.7) 3.3( 78.5) 4.3 (82.6)

=—17°C v 15 v 1.5 (55.5) 2.5( 59.5) 3.2 (61.5)

v 25 v I 0.9 (33.3) 1.2( 285) 1.3 (25.0)
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(2) On the meat of Niphon spinosus (Ara) (Total protein .. 12.00 95)

= Days
Temp. | georion ———0° |0 5 11 16
Control 5.3(100.0) 5.5(100.0) —
ﬁggm Add. 1094 NaCl 0 35 (66.0) 48 (87.3) 9.2
_ngy: v 15 v 2.8 (52.8) 4.2 (76.3) 8.0
= v 25 v 15 (28.3) 2.5 (45.4) 47
Control ] — — —
Cold Add. 395 NaCl || 43 — -
room v 10 y 0 3.7 4.3 —_
= 7C v 15 v 2.8 3.7 2.6
v 25 » 1.2 2.0 2.3
Control ] 2.5(100.0) 3.2(100.9) 4.3%(100.0)
Frozen Add. 1094 NaCl 0 2.0 (80.0) 3.0 (93.7) 3.0 (69.7)
=—17°C v 15 y f 1.2 (48.0) 2.0 (62.5) 2.8 (65.1)
v 25 Y — 10 (312) 1.2 (27.9)
(3) On the meat of Caranx eguula (Kaiwari) (Total protein --- 13.20 %)
T Days
Temp. Section ———___ 0 5 1 16.
: Control 2.2(100.0) 2.2(100.0) —
tR;gm Add. 1094 NaCl 0 2.0°(90.9) 1.2 (51.5) 15
41§b v 15 v 2.6 (118) 1.0 (45.4) 1.2
= v 25 v ) 1.0 (45.4) 1.0 (45.4) 2.0
_ Control 2.0(100.0)
Cold Add. 394 NaCl —
room v 10 Vs 0 1.7 (85.0) 2.0
= 7°C v 15 v 0.5 (25.0) 0.7
‘ v 25 v 0.5 (25.0) 0.6
Control 1.5(100.0) — 1.2(100.9)
Frozen Add. 1095 NaCl 0 1.0 (660) 0.5 1.0 (83.3)
=—17°C v 15 v 0 (0 0.8 1.0 (83.3)
v 25 ¥ 0 (0 0 0 (0

S G ARERC R TIIEZIR D Z 223855, 156 % LTI BT M b3 2540
CAEBRECRICAUE DR L4915,

2. BEOEAAREECKT XM, ik, Bk 5MEEAOHIER_RIIE T B RS
4RDEY THS.

LI ROfFEROWTE, BAAZOL ODOBMERERAL Ch2EBBANR W LI L. KA
RLBZTH A%, HRARLLTHA4 7)) (T7), TOHEAEALL T 57 owEEIC 2
b ATHWE.

(1) AAROEEC X > THMCEREADE LD Z LACRINI. FKAROD ¥+ 11p 5%
X e kuofEHREThH o HbER, 8T ERK 2T itk RTo L
EF ASAFEOEBRT L OMMRNREE THD 2 L RTO TR e EL 1. [BLERED
HILRE LI TH DT,

SRR & U Ty I BT & SRS DB & &, 7 70omEEbEds4

A ThDMEED DAL ThH D)

(2) ERENRL S ¥ A B OV TORR L FIESC fEHERE o SR e, 24%015 HEI
N TREPDIGENILHE 1 DIk HbR TR 5. IEREO 22812 X 5 BRIEIm<
15 % MR B\ CTEHROMEEEDL LIHED TV D L 5.
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1v, The Enzymatic gction on the fresh meat

Fi
B . of Soomber japonicus and Niphon spinosa

—  Scomber

spinosus
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Room

ot3el *38391Q
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Control S%Nall /0% /5%  25% 0 ool BHNatL 70% 3% 2% coontrol 7O%NAL B 25%
. 5 days 11 days 16 dayse

(3) HHITEHRFIC X B 0D 5 BLIESENIET L THIESREA R RN EEFEEL W
WMlbx &,

£ -2

BAROZ DEMFIFDOIED HLEEOAE ORI L » il L - BERE D (ERIC O\ THIE
L7c. 2L TCEORE NG OBEERLEARTHAIHTIERE L. Z OBEFEERIX
Y T oL E L TRV FORBIIROE Y Thot.

(1) BB H - AT OHE Tl % ORISR LS SRERTH Y ARZEKE. o
BEREIEENESCHEL T o L RO ROER L FH—3 L 1.

(2) WIEERMLRC F DEESEER /1% e oW THIE L ofs R, WPTE, BEROHESE X
D DL DREKRERZRL, B Y FMPITED 2o,

(3) BERIEHINCH TS pPH OFETILS ~ I PR E {, ZINAEDERREN 5K
pH &3+ 5LELL.

(4) BET sty 10 ~45°C [ Tkdist, ZoOKBIT LFT4%R BEKBCFEYE T
10~20°C 5 CIIR0kBI8 Ch B 75, 20~30°C Tik 20°C B 2 ££3, 30~40°C TILiy 5 £5,
40~45°C @ 5°C T35 495 5 OWMEEZIPRL 7.

BESERFHTE OEERR L LTERAR (3%, 77, 747 IR e 7S) #»EHLLTH
T SHFIEE S ) OFREAEAR LY. ALARTO L 00 BEERLZERCMmL 3T
oI F DRI ROED Th D7,
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(1) SEAE TERREMRD & 5 I/ G 15°C FIE0HaIE 5 H B & Tl b
IR b KA\ 2%, 10 HREIRIBE B L EAKE S FeoTHRB. M5 20C Rz 1o8e
RENTE D LIIHE (4) CABTHEIRG.

(2) IHERC X %3548 3 BELTE LGN R, 109 BAED b 0 b HHEIHEI R D T
B5<, 15% Bicds\ T MM OB I EIN A 25 % LR T feidiud Hi FsEs Sl AR L
oo IEROZEHAL THEEOWEL TR L IS = & & 5 R ik L.

(3) BHHIC L B & F 2T DHEBEAEY & HEx o, FBEZ O Rk Hiohs, MESE 0S5
BTERT, MEL I BB MR ORI 5 - LR R L. 2k L k) —1TCR
BEDIRIBBFE TR A DML b D L E L bR,

(4) FfpoFEg: chbos L3l (KEM10C) Ml My, Ml CiaHE
CHBIRT 2 2D (RRATE A T & U CEME b, SUEME & HED HEARIEE L SR
SDIYEEILDLELD.

HASFRBOAR D i 855 20°C LUT D #RELUER & LI OBESE(EH O L 1567 5.

Y AEOBAKI KSR ETH S 2 L bBAHED L, 0% ¥ Tk 3380 OFi%
AR = 2 b Ebh .

20 %6 EGHERE UL BHIEMA B & & % AR UEISRMT L B 425 2 LN TED.
SRR 81T 2 HIKEUE 200C LT ©fF 5 234 L SR TW5AA, ik pH OBRL D $
EEC X BHBOFNRAE N LA RLTHWS LB, ZBURRC o PSS F\ 74
By BEC X O THMDEEL &S - L BRI S.

BRI XD BRI 28 U TR, ITHEAND EREED —A R LA L &5,

RO ICHEERCOWCTHE R o7 FET 5, KIEERAHY L T FI ot kE Ak
B ZOMAESEM RO R ER T X D7 bk ks T T 5568 RO MAEH /R
B Bz 4.

Résumé

For the purpose of finding a further method to utilize fish-meat and waste,
some researches were done about the enzyrr}atic actions upon the internal organs
of several fishes.

Namely, about the restraining effect of salting and cold storage over these
enzymatic actions, some practical estimations were carried out. As the result of
the estimations, the following items were clarified.

1. Among the various kinds of fishes, the mackerel and sardine was fixed to
be most vulnerable to the effect of the enzymatic action, bonito following this.

2. As to the parts of internal oi-gans, it was at pyloric coeca and intestines
that the action showed the highest effect.
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3. As to the range of pH it was most effective when pH showed 8, which was
considered to be corresponding to the measure of pH intrinsic to the sea-water.

4. As to the variation of temp., within the limit of 10~45°C, beyond 20°C the
action suddenly began to gain access to considerable amount, reaching its max. at
" 45°C. This phenomenon suggested to the writer the difficulty inevitably accompa-
nied to the curing of dried matter in mid-summer under the blazing sunshine.

5. As to the effect of the action over the fresh fish-meat, beyond 10°C, even
the saited one became more and more vulnerable to it.

6. Freezing showed an almost complete restrictive power to it.

7. In case of salted matter, it was fixed that its storing-power was not effective
to the action unless under more than 15 % NaCl.

8. This enzymatic action was considered to have enough applicability to be
adapted to the deliming in the process of tannage.

2 ¥ T B
(1) TTE# 643 : iEmnate{raesags P. 207 (1953)






