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Solubilization of Fish Red Muscle with Proteolytic Enzymes

Takashi TakaHasHi, Tatsuo MorisHrta and Kazuaki Towmrra

Faculty of Fisheries, Mie University

This paper describes the hydrolyses of the red muscle of skipjack with its pyloric
caeca and three commercial proteclytic enzymes Denapsin {a protease of Aspergillus
sp.), papain and Amano-P {a protease of Aspergillus sp.), to utilize fish red muscle
which is discarded in the processing of marine products. The homogenates of the red
muscle were incubated with those enzymes under suitable conditions. After incubation,
the enzymatic reaction mixtures were boiled and then filtered. The filtrates (hydrol-
ysates) obtained were subjected to determination of nitrogen, spectral analysis and
gel filtration. The hydrolysate produced with the pyloric caeca contained a conside-
rable amount of ammonia which was released during the hydrolysis. Among three
commercial enzymes tested, Denapsin showed the highest ratio of solubilized nitrogen
to the protein nitrogen of red muscle. The hydrolysate produced with Denapsin was
a pale yellow and contained mainly lower peptides. The results obtained suggested
that Denapsin is one of the most suitable enzymes for the solubilization of fish red
muscle,
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Fig. 1. Effect of pH on the proteolysis of skipjack red muscle with its pyloric caeca.
Two ml of 109 (w/v) suspension of the red muscle in 1% NaCl solution were

added to 3 ml of 0.2 M MCcCILVAINE buffer solution or ATKINS-PANTIN buffer solution,
and hydrolyzed with 1 ml of the extract of the pyloric caeca. Hydrolysis was
carried out at various pHs and 30°C for 20 min. Amount of nonproteinous compound
produced was measured by the ninhydrin colorimetric method and expressed as optical

density at 570 nm,
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Fig. 2. Effect of temperature on the proteolysis of skipjack red muscle with its pyloric

caeca.
Proteolysis was carried out at various pHs (8.0, 8.6 and 9.2) for 3 hours.
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Fig. 3. Effect of pH on the proteclysis of skipjack red muscle with Amano-P.
Proteolysis was carried out at various pHs and 30 °C for 20 min. Amount of
nonproteinous compoud produced was measured by the Folin colorimetric method
and expressed as optical density at 660 nm,
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Fig. 4. Effect of pH and temperature on the proteolysis of skipjack red muscle with Amano-P.
Time of proteolysis : 3 hours.
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Table 1. Hydrolyses of skipjack red muscle with three commercial proteolytic enzymes

Conditions of hydrolysis Ratio of nitrogen
Enzyme - solubilized?®
pH Temerature (‘C)  Time (hr) (%)
Denapsin 3.0 50 g ggg
67.5
Papain 6.5 65 g 70.6
Amano-P 6.5 45 g ;??

a: Ratio of the nitrogen solubilized to the protein nitrogen of red muscle.
One part of the red muscle was suspended in two parts of distilled water and subjected to
the action of each enzyme (ratic of enzyme to red muscle {(w/w), 1 :200).
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and Amano-P hyrolysates.

The hydrolysates were those from

0.8k the experiments described in Table 1.
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distilled water to be a 0.5 % solution
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Fig. 6 Chromatogrphy of enzymatic hydrolysates from skipjack red muscle on Bio-Gel P-2.
The hydrolysates are those from the experiments descrided in Table 1. One ml of
hydrolysate was added to a cloumn of Bio-Gel P-2 (1.5 X 90 em) and eluted with 0.2 M
acetic acid (7.1 ml/hr). Three ml fractions were collected and the absorbance at 570
nm (ninhydrin color) and 660 nm (Folin color) was determined.

Vo : Void volume, Try: Tryptophan,
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Table 2. Ninhydrin analysis of the fractions from Bio-Gel P-2 gel filtration of skipjack
red muscle hydrolysates

Color with ninhydrin reaction

Peak of Y .
Fraction frattion Ratio oaf % in_color
(tube No.) color Denapsin Papain Amano-P
(%) hydrolysate hydrolysate hydrolysate
i 28 2.80 32.1 29.8
I 30 2.26 25.6 42.6 } 80.0
i1 35 1.22 25.5 27.6 20.0
v 43 2.01 13.3
v 50 3.00 3.5

The hydrolysates are those from the experiments described in Table 1.

a: The ratio of ninhydrin color before and after acid hydrolysis in the peak of each fraction ;
small aliquots of the peak were hydrolyzed in 6 N HC! solution at 110°C for 24 hours,
and the hydrolysate obtained was subjected to ninhydrin colorimetric analysis.

b: The ratio of each fraction to the total of the fractions in ninhydrin color.
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