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Removal of Skin from Filefish Using Enzymes
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Collagenase existed in the internal organs of filefish Novoden modestrus was isolated with
ammonium sulfate and was purified by ion exchange column chromatography with DEAE-
Sephadex A-50 and gel filtration with Sephadex G-150.

The activity of the purified enzyme was increased 92.4 folds than that of the crude one
and the yield of the purified one was 10.9%. The optimum conditions showing the
maximum activity of the crude enzyme to digest insoluble collagen(Type 1) were 55C
and pH 8.0, while those showing the maximum activity of the purified one were 55C and
pH 7.75. However, the use of the crude enzyme for skinning of filefish was more profitable
because the yield was 800 folds higher than that of the purified one and the cost was also
able to economy. When hydrolysis for skinning of filefish was conducted with 0.3% (w/w)
crude collagenase at 50C and pH 8.0 for 3hrs, there was some problem to cause a damage
on muscle of the fish by heat. To solve such problem for the skinning, the hydrolysis at
18T for 4hrs with 0.3% (w/w) crude enzyme after pretreated with 0.5M acetic acid for
10 min provided a good result for skinning of filefish.
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Minced sample

centrifuge(5,000Xg, 15min).

homogenate with 5 vol. of 10mM CaCl, containing 0.25% Triton X-100.

Supernatant

centrifuge(15,000Xg, 30min)

Precipitate

extract with 5 vol. of 20mM
Tris-HCl buffer, pH 7.5
centrifuge(15,000X g, 30min)

Supernatant

stand for 3hr.
centrifuge(15,000X g, 30min)

Precipitate

centrifuge(15,000Xg, 30min)

Supernatant

containing ImM CaCl,.
centrifuge(15,000Xg, 30min)

Collagenase B

elute with the same buffer.

centrifuge (15,000 Xg, 30min)
Purified collagenase

Fig. 1.
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pool the collagenolytic fraction.
concentrate with ultrafiltration membrane.

salt-out in the range of 30% to 80% with ammonium sulfate.

dissolve in 20mM Tris-HCl buffer, pH 7.5 containing 1mM CaCl..
dialyze against the same buffer for overnight.

apply on the DEAE-Sephadex A-50 column(¢ 3X40cm).
elute with the 0.0~0.7M NaCl. 20mM Tris-HCI buffer, pH 7.5.
pool, concentrate and dialyze against 20mM Tris-HCI, pH 7.5.

apply on the DEAE-Sephadex A-50 column(¢ 1.6X20cm).

elute with the 0.0~0.7M NaCl. 20mM Tris-HCl buffer, pH 8.0.
pool, concentrate and dialyze against the same buffer for overnight.
Sephadex G-150 column(¢ 2.5X90cm).

Purification of crude collagenase extracted from the internal organs of filefish.
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Fig. 2. Chromatogram of DEAE-Sephadex A-50 column
(¢ 3X40cm) chromatography of the ammo-
nium sulfate saturation in the range of 30% to
80%. The column was eluted with 700m! 20
mM Tris-HCI(pH 8.0) buffer and then a linear
gradient of 0~0.7M NaCl in the same buffer.
Flow rate was 30mi/hr.
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Fig. 3. Rechromatogram of the collagenolytic fraction

B pooled from the DEAE-Sephadex A-50
column chromatography. The column(¢ 3X20
om) was eluted with Sml Tris-HCI(pH 8.0)
buffer and a linear gradient of 0~0.7M NaCl
in the same buffer. Flow rate was 30mi/hr.
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Fig. 4. Gel filtration with Sephadex G-150 of

rechromatographic fraction. The column(¢ 2.5
X90cm) was eluted 300m! 20mM Tris-HCI
(pH 8.0) buffer. The flow rate was 30mi/hr.
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Fig. 5. Disc-polyacrylamidgel(PAG) electrophoretic patterns of collagenase from the internal organs of filefish.

Abbreviations used: Lane 1,

crude enzyme; lane 2, ammonium sulfate;

lane 3, fraction A from

chromatogram; lane 4, fraction B from chromatogram; lane 5, fraction from rechromatogram; lane 6,

fraction from gel filtration.

Table 1. Collagenase activity and recoveries in stages of purification
Total Specific Yield of
Fraction protein collagenolytic activity Fold
(mg) activity* (%)
Crude extract 79223 114.15 100 1.00
Ammonium sulfate, fraction(30~80%) 400.15 145.34 64.30 127
Chromatography, DEAE-Sephadex A-50
column(¢ 3X 40cm) 3535 976.31 38.16 8.60
Rechromatography, DEAE-Sephadex A-50,
. 10,204.6 . 89.39
column(¢ 3X20cm) 255 0,204.61 28.77
Gel filteration, Sephadex G-150, 093 10,553.28 10.90 92.40

column{¢ 2.5X90cm)

*U/mg/min.
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Fig. 6. Effect of pH on the hydrolysis of Type I
collagen by the crude enzymes from the
internal organs of filefish. The used buffers
were 50mM citrate-Na,HPO4s(pH 3.0~7.0),
50mM Tris-HCI(pH 7.0~9.0) and 50mM
Na;COs-NaHCOs(pH 9.0~10.8). All buffers
contained 0.36mM CaCl,. The reaction mixture
was reacted at 60 for 20min.
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Fig. 7. Effect of temperature on the hydrolysis of Type
1 collagen by the crude enzymes from the
internal organs of filefish. The used buffer was
50mM Tris-HCI(pH 7.75) containing 0.36mM
CaCl,. The reaction mixture was reacted at
various temperature for 20min.
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Fig. 8. Effect of reaction time on the hydrolysis of
Type 1 collagen by the crude enzymes from
the internal organs of filefish. The used buffer
was 50mM Tris-HCHpH 7.75) containing
0.36mM CaCla.
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Fig. 9. Effect of pH on the hydrolysis of Type 1

collagen by the purified collagenase from the
internal organs of filefish. The used buffers
were 50mM citrate-Na,HPQ4s(pH 3.0~7.0),
50mM Tris-HCI(pH 7.0~9.0) and 50mM
NayCO3-NaHCOs(pH 9.0~10.8). All buffers
contained 0.36mM CaCl,. The reaction mixture
was reacted at 55 C for 20min.
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Fig. 10. Effect of temperature on the hydrolysis of
Type 1 collagen by the purified collagenase
from the internal organs of filefish. The used
buffer was 50mM Tris-HCI(pH 7.75)
containing 0.36mM CaCl,. The reaction
mixture was reacted at various temperature
for 20min.
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Fig. 19. Filefish skinning process. Abbreviations used: A, control; B, treated with 0.5M acetic acid for 10min at
18C: C, skinning with crude collagenase for 2hrs at 18T after filefish is pretreated with 0.5M acetic
acid for 10min at 18%; D, skinning with crude collagenase for 4his at 18T after filefish is pretreated

with 0.5M acetic acid for 10min at 18C.
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