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for Post-mortem Degradation of Fish Tissues
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Proteolytic enzymes responsible for post-mortem degradation of the fish tissues have been studied
in regard with screening the proteases distributed in the fish body by reacting with the specific synthesi-
zed substrates. Activities of cathepsin L, B, H, G, and D like enzymes were detected in the muscle crude
protease from the both kind of fish, dark fleshed fish (anchovy, Engraulis japonica, and gizzard-shad,
Clupanodo punctafus) and white fleshed fish (seabass, Lateolabrax japonicus, and sole, Pleuronichthys
cornutus), however, those of chymotrypsin, trypsin, pepsin, and peptidase like enzymes were observed
in the viscera crude protease from the fish. Proteclytic activities of the muscle crude protease at pH
6.0 were similar to those of the viscera crude protease at pH 8.0, but, those of the viscera crude pro-
tease at pH 8.0 were about 2 times higher than those at pH 6.0. The muscle and viscera crude protease
from anchovy showed the strongest proteolytic activity among the four fish crude proteases and the
proteolytic activity of the viscera crude protease was approximately 100 times higher than that of the
muscle crude protease, which suggest that viscera proteases were more contributed on the development
of post-mortem changes than muscle proteases. With the degradation patterns on SDS-polyacrylamide
gel electrophoresis against yellowtail myofibrillar proteins, the muscle and viscera crude protease of the
four fishes were primary responsible for the degradation of myosin heavy chain, and myosin light chain
and actin, respectively.

Key words : proteolytic enzymes, activity screening, dark fleshed fish, white fleshed fish, post-mortem
degradation
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Table 1. Comparison of enzymatic activity among the muscle crude protease* from anchovy and giz-
zard-shad of dark fleshed fish, and seabass and sole of white fleshed fish for natural and syn-
thetic substrates

(X107 U/mg)

Substrate and Dark fleshed fish White fleshed fish
pH condition Anchovy Gizzard-shad Seabass Sole
. Natural substrate
Hemoglobun pH 3.6 0.86 0.07 0.02 0.05
Casein pH 6.0 2.58 0.09 007 0.08
pH 80 319 0.17 0.09 0.15
Azocasein pH 6.0 73.74 2.77 1.66 2.62
pH 80 43.00 138 225 393
Myofibrillar protein pH 6.0 0.26 0.04 0.09 0.05
Synthetic substrate

BANA pH 6.0 483 - - -
ArgMNA pH 6.0 5.69 397 173 142
ZFRMNA pH 6.0 21.60 0.15 0.09 -
ZRRMNA pH 6.0 991 0.32 011 0.26
ZGGRMNA pH 6.0 10.56 0.15 - -
SAAPFNA pH 6.0 30.12 0.32 0.03 0.51
BAPNA pH 6.0 5.85 0.02 0.01 0.02
Hi-Phe pH 6.0 - - - -~
Hi-Arg pH 6.0 - - - -~

—; not detected.

* The muscle crude proteases were obtained through salting-out fractionation in the range of 30~80% am-
monium sulfate saturation after extracting with 1% NaCl - 20 mM Tris-HCi buffer, pH 7.0.

Conditions for the enzyme reaction: Buffer; pH 3.6 (50 mM Gly-HC!), pH 6.0 (50 mM sodium acetate), pH

8.0 (50 mM Tris-HCI), Protein concentration; 100 pg/I~2.5 ml, Temperature; 40C.
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Table 2. Comparison of enzymatic activity among the viscera crude protease* from tyhe anchovy and
gizzard-shad of dark fleshed fish, and seabass and sole of white fleshed fish for natural and

synthetic substrates

(X107 U/mg)

Substrate and

Dark fleshed fish

White fleshed fish

pH condition Anchovy Gizzard-shad Seabass Sole
Natural substrate
Hemoglobun pH 36 0.48 0.06 0.07 0.09
Casein pH 6.0 207 0.28 0.30 049
pH 80 343 043 0.53 0.61
Azocasein pH 6.0 48.86 6.37 729 640
pH 80 88.92 11.35 12.94 17.05
Myofibrillar protein pH 6.0 0.09 0.01 001 0.03
Synthetic substrate
BANA pH 80 372 0.74 0.05 0.31
ArgMNA pH 80 1.01 1.35 0.77 097
ZFRMNA pH 80 1.06 0.76 0.26 0.78
ZRRMNA pH 8.0 221 119 040 0.98
ZGGRMNA pH 8.0 15.68 145 113 0.99
SAAPFNA pH 80 18.37 0.20 0.17 5.74
BAPNA pH 80 346 0.10 0.07 0.96
Hi-Phe pH 8.0 - - - -
Hi-Arg pH 8.0 - - - -

—: not detected.

* The viscera crude proteases were obtained through salting-out fractionation in the range of 30~80% am-
monium sulfate saturation after extracting with 1% NaCl - 20 mM Tris-HCI buffer, pH 7.0.
Conditions for the enzyme reaction; refer to the legend of Table 1.
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N ERE Role ¢ AR asr $ET
T1 gtgen, olE 2EA: FEAA £ AT
3% gzZEly AR EAE BAA, acetyl-tyro-
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Fig. 1. Disc-polyacrylamide gel electrophoreg-

rams and enzymatic activity distribution of
the gel* in the anchovy muscle crude pro-
tease, *Separated protem band was dissec-
ted into small pieces, extracted protein
from the gel and determined enzymatic
activity by using the synthetic substrates.
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zard-shad (B) viscera crude protease. Re-
fer to the footnote of Fig. 1.
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Fig. 3. Disc-polyacrylamide gel electrophore-
grams an enzymatic activity distribution of
the gel* in the seabass (A) and sole (B)
viscera crude protease. Refer to the foot-
note of Fig. 1.
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Fig. 4. Changes in SDS-PAG electrophoregrams of the enzymatic hydrolysates of yellowtail myofibrillar
protein by the anchovy (A), gizzard-sha (B), seabass (C), and sole (D) muscle crude protease
in accordance with incubation time. MHC, myosin heavy chain; Act, actin; MLC, myosin light
chain; M, molecular weight marker protein.
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Fig. 5. Changes in SDS-PAG electrophoregrams of the enzymatic hydrolysates of yellowtail myofibrillar
protein by the anchovy (A), gizzard-shad (B), seabass (C), and sole (D) viscera crude protease
in accordance with incubation time. Refer to the abbreviations represented in Fig. 4.
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