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Properties as related to the utilization of the crude proteases extracted from the muscle and viscera
of fish (2 dark fleshed fish; anchovy, Engraulis japonica, and gizzard-shad, Clupanoda punctatus; 2 white
fleshed fish; seabass, Lateolabrax japonicus, and sole, Pleuronichthys cornutus) were studied. Proteolytic
activity of the muscle protease was slightly inhibited with the increase of sodium chloride concentration
and it was apparent against the yellowtail myofibrillar protein than casein substrate. Proteolytic activities
of the seabass and sole visceral crude protease were inhibited to 50 to 60% by 25% of sodium chloride,
but those of anchovy and gizzard-shad viscera crude enzymes were not influenced by sodium chloride.
The vacuum freeze-dried crude protease and glycerol-mixed crude protease of gizzard-shad and seabass
muscles were almost lost their activities on the 16th week of storage, while those from the viscera of
the fish were relatively stable. Degradation of the yellowtail myofibrillar protein by the anchovy muscle
and viscera crude proteases rapidly proceeded in the beginning of the reaction and the degraded pro-
ducts were mainly distributed in the range of 6 to 15 kDa electrophoretically.
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Fig. 1. Effect of NaCl concentration on proteoly-
tic activity of the muscle crude protease
from anchovy (O) and gizzard-shad (@)
of dark fkeshed fish, and seabass ([
and sole (M) of white fleshed fish for na-
tural substrates, casein (A) and myofibril-
lar protein (B).
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Fig. 2. Effect of NaCl concentration on protecly-
tic activity of the viscera crude protease
from anchovy (O) and gizzard-shad (@)
of dark fleshed fish, and seabass ((J) and
sole (M) of white fleshed fish for natural
substrates, casein (A) and myofibrillar
protein (B).
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Fig. 3. Changes in proteolytic activity of the

crude protease, from gizzard-shad (a) and
seahass (b) muscles, during storage at 20
T after freeze drying, on the various sub-
strates.
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Fig. 4. Changes in proteolytic activity of the

crude protease, from gizzard-shad (a) and
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Fig. 5. Changes in proteolytic activity of the

crude protease, from gizzard-shad (a) and
seabass (b) muscles, during storage at 20
T after immersing glycerine, on the va-
rious substrates.
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Fig. 6. Changes in proteolytic activity of the
crude protease, from gizzard-shad (a) and
seabass (b) visceras, during storage at 20
T after immersing glycerine, on the va-
rious substrates.
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Fig. 7. Changes in 2.5% TCA-soluble fraction as
a biuret-positive substance of enzymatic
hydrolysate from the yellowtail, myofibril-
lar protein by the crude protease from the

muscle and visera of anchovy during incu--
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Fig. 8. Changes in sephacryl §-100 gel permea-
tion column chromatograms of the 2.5%
TCA-soluble fraction from the enzymatic
hydrolysate of yellowtail myofibrillar pro-
tein by the crude protease from anchovy
muscle during incubation time.

Incubation condition: Refer to the footnote
of Fig. 7.
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Fig. 9. Changes in sephacryl 5-100 gel permea-
tion column chromatograms of the 2.5%
TCA-soluble fraction from the enzymatic
hydrolysate of yellowtail myofibrillar pro-
tein by the crude protease from anchovy
viscera during incubation time,
incubation time and condition: Refer to the
footnote of Fig. 7 and 8.
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Fig. 10. Changes in Cis reversed-phase HPLC chromatograms of the 5% TCA-soluble peptides from the
enzymatic hydrolysates of the yellowtail myofibrillar protein by the crude protease from an-

chovy muscle during incubation time,

Incubation time and condition: Refer to the legend of Fig. 7 and 8.’
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