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Proteolytic Enzymes Distributed in the Tissues of Dark Fleshed Fish
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Proteolytic activity of the tissue extracts from the muscle of mackerel, Scomber japonicus, and sardine,
Sardinops melanostcta, was comparence with referenced to the optimum reaction condition. Thermal
stability and change of proteolytic activity of the tissue extracts during storage were investigated.

The existence of acid, weak acid and alkaline proteinase was identified in the ordinary and dark muscle
of the’mackerel and sardine. Specific activity of acid proteinase was stronger than weak acid or alkaline
proteinase in the both fish, The proteolytic activity of the tissue extracts on the optimum reaction
condition was: ordinary muscle of mackerel, 0.12 nM-Tyr. eq. /mg-prot. /min. at pH 3.0 and 50°C;
dark muscle of mackerel, 0.36 »M-Tyr. eq. /mg-prot. /min. at pH 3.0 and 45°C;
of-sardine, 0.45 #nM-Tyr. eq./mg-prot. /min. at pH 2.4 and 45°C; dark muscle of sardine, 0.24 nM-

ordinary muscle

Tyr. eq./mg-port. /min. at pH 2.4 and 45°C,
The proteinases distributed in the muscle of mackerel and sardine were stable with the heat treat-
ment at 45°C for 5 minutes, but those in the dark muscle of mackerel was stable with the treatment

at 5°C for 5 minutes.
The proteinases from the muscle were slowly inactivated with the whole storage days at 5°C and

~15°C, those were more stable at ~15°C than 5°C storage.
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sted i oo, HolEl, mFel ¥ &7l £ HA
< Aoz @ik it W SR MBEAESHER
o 23 HEHoL 9ow (Makinodan 3 Tkeda, 1969a,
1969b, 1976a, 1976b: ¥§iE, 1958; Iwata, et al.,
1973, 1974a, 1974b), HHAIHS L2l UBEETE
B H Y MM Big Makinodan 3} Tkeda(1971a)9)

%, BREEAESERRES S8 - HEstd ca-
‘thepsin A, B ¥ C %-& %H§ Makinodan 3} Ikeda
(1971b, 1976a)s} Toyohara, et al. (1982)2] #i%,
zela BbEM A e FEMS Roli cathepsin D
o =g #4;(Makinodan 3} lkeda, 1969b; Maki-
nodan, ef el., 1982) %9} PHzEot o) FolA girh.
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g15¢], Scomber japonicus, (B41%, 35~45 cm; §5H,
400~500 )= 19854 7] 18H AFXE iEigalA &
¥igt 218 Aoje], Serdinops melanosticta, (EBE,
18~22 cm; BYTE, 72~79 &) 19854 VA 25H il
EHAA g A BkAKTEAA &% B
Azt kBURREZ EEITRER EEE AL K
2 sl & Aetfs ¥Ensd neRe 44 o
HEstel BERAAE ST HMERE FAs

& $Epol Al Hammarsten casein(Merck #)-2
v Rl e RES FREoE, ava R
FRT BRA B L5 Kug Plel 2 KkE A
A=

2. % ik
1) MRS H
seler Aolele) BHEd At EA
MARERRS MEZRS Feld 2% &
REHLGS MPT o) BBl dlehe]  fihte]

1 mM Na-EDTA - 44458k 1% NaCl B3 fnshked
Ultra-Turrax(lanke and Kunkel Co. KG IKa-Werk

Sliced tissue sample

—add 4 vol. of 1% NaCl solution
containing 1 mM Na~EDTA

—homogenized with Ultra-Turrax type_tissue
grinder

—autolyze at 30°C for 3 hours

'——centrifuge at 14,000x g for 30 min.

|

Supernatant precipitate(discard)

—filter through Toyo No.5C filter paper
—dialyze against distilled water for 15 hr.
Crude enzyme solution(keep at 0~4°C)

Fig. 1. Procedure for the preparation of crude
enzyme solution.

18/10 STY2A) 250 #H/agh o BEWE
30°C ol 4] 3ERM HEAA &EDFEE(4,000%xg, 30
min)2]7] ol delxl LE#E i (Toyo No.5C)
stgch. o EEE AT Belke SR Fok
EWAA o HEERE 0~4°Cdl feFEstdA JIk
o fEEskd

2) BEAR ¥ RERES pHER

(V) HHHBE Al

5 g2] Hammarsten casein ¢l Clark-Lubs 2] 0.2 M
Phosphate & W (pH 7.2) 50mi E msle] SERRY
skl Bk o 100°C o} A 55 Imkak:
AR #Fw Bel-akas 250ml = st 2
2% casein WS WEHEU O HREFET A& B
B¥on stgch. PBNE EAEARLT 28 Mk BB
7 & AL HEAs

(2) FRER#®S) pH 9%

MREENER RIERES pH 1.8~3.09 &H
L 0.2 M glycine-HCI, pH 3.0~7.09] #E=0.1 M
citrate—0. 2 M NaHPQ,;, pH7.0~9.0¢8 #E= 0.1
M Tris—HCl, 221 pH9.0~11.09 &E=0.1M
Na,C0;—NaHCO0s9] £ EAsld Fox pH
2= F%slgl ch(Dawson, et al., 1974).

3) BEREMS W

MR HEERY BABSEER Fig.29l 2L ¥
#eozw HmEstdsh 5, " BEEd ()
WER & pH O B 1.5m & Msts 0.5ml 8
2% casein W} 0.5ml & MEEES st K
EREE Akl BHEEREAWAA 30508 KEAZR
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Take 0.5m! of enzyme solution into the test tube
Ad(li 0.5ml of 29 casein solution
Add 1.5m! of buffer solution
Inc{lbate at 40°C for 30 minutes
Adc|1 2.5ml of TCA solution
Cerltrifuge at 3,500 x g for 20 minutes
Take 1 m! of supernatant into the test tube
Add 2.5m! of 0.55 M Na,CO; solution
Ad(li 0.5 ml of Folin-phenol reagent
Inclubate at 37°C for 30 minutes
Chelck the absorbance at 660 um
Fig. 2. Procedure for the determination of the
proteolytic activity.
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kinodan 3} Tkeda, 1969b; Geist 9} Crawford, 1974;
Deng 5} Lillard, 1973; Martin 5} Whiteker, 1968),

BRI A 5& TEHEL cathepsin A, B % C(Ma-
kinodan 3} Ikeda, 1971b, 1976a; Toyohara, et al.,

Halo o), 1982) zelx el kel A H& WS Hrkd
4) BHES BE o fhste datelt BEE S EEE (Ivata, ef al.,
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Fig. 3. Effect of pH on the hydrolysis of casein by the tissue extacts from the ordinary muscle of

mackerel(—(O—) and sardine (— x —). The reaction mixture was incubated at 40°C for 30 min.
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Fig. 4. Effect of pH on the hydrolysis of casein by the tissue extracts from the dark muscle of mack-
erel (—(O—) and sardine(— x —). The reaction condition was the same as in Fig. 3.
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Fig. 5. Effect of temperature on the hydrolysis of
casein by the tissue extracts from the or-
dinary muscle of mackerel (—(O—) and
sardine (— x—). The used buffers were
0.1 M HCl/Gly at pH 3.0 (mackerel) and
pH 2, 4(sardine).
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Fig. 6. Effect of temperature on the hydrolysis of
casein by the tissue extracts from the dark
muscle of mackerel (—(O—) and sardine
(—x—). The used buffers were 0.1M
HCI/Gly at pH 3.0 (mackerel) and pH 2.4
(sardine).
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Fig. 7. Thermal stability of the tissue extracts
from the ordinary muscle (—) and dark
muscle (-~ --) of mackerel(Q) and sardine
(x). Preheating was performed for 5 min
at various given temp. and proteolytic acti-
vities were determined at optimum condi-
tion.
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Fig. 8. Changes of proteolytic activity of the tissue

extracts from the muscle of mackerel

(—0O—) and sardine(— x —) during stor-

age at 5°C.
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Fig. 9. Changes of proteolytic activity of the tis-
sue extracts from the ordinary and dark
muscle of mackerel and sardine during
storage at —15°C.

(C, ordinary muscle of makerel; A, or-
dinary muscle of sardine; 7, dark muscle
of mackerel; x, dark muscle of sardine.
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