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This study was conducted to investigate optimal conditions for preparation of extracts from salmon frame
using an autoclave. According to the results of various extraction conditions (extraction method, extraction
time, volume and pH of extraction solution, and necessity of re-extracting), higher quality extracts could
be prepared by adding salmon frame into 3 times (vol/wt) of water to raw material, and then autoclaving
for 4 hrs before filtering extracts with cheese cloth. For efficient use as basic materials of liquid or powder
Gomtang, however, fish odor of the extracts prepared under optimal condition should be improved.
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Fig. 1. Protein content and trichloroacetic acid (TCA) soluble-
N of extracts" from salmon frame as affected by heating
method (autoclaving” and boiling”) and time.

Y Different letters on the bars within the same items indicate
a significant difference at P < 0.05.

¥ For preparation of extracts, fish frame was added into 3
volumes (vol/wt) of water to raw material and extracted
for 6 hrs at 121°C using an autoclave before making up
3 volumes (vol/vol) by water.

Y For preparation of extracts, fish frame was added into 12
volumes (vol/wt) of water to raw material and extracted
for 6 hrs or 12 hrs at 100C before making up 3 volumes
(vol/wt) by water.
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Fig. 2. Crude protein and trichloroacetic acid (TCA) soluble-N

of extracts” from salmon frame as affected by autoclaving

time.

Y For preparation of extracts, fish frame was added into 4
volumes (vol/wt) of water to a raw material and extracted
for 1-8 hrs at 121°C before centrifuging.
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Fig. 3. Turbidity and brix of extracts” from salmon frame

as affected by autoclaving time.

Y For preparation of extracts, fish frame was added into 4
volumes (vol/wt) of water to a raw material and extracted
for 1-8 hrs at 121°C before centrifuging.

? Different letters on the same symbols indicate a significant
difference at P<0.05.
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Fig. 4. White index of extracts” from salmon frame as affected

by autoclaving time.

" For preparation of extracts, fish frame was added into 4
volumes (vol/wt) of water to a raw material and extracted
for 1-8 hrs at 121°C before centrifuging.

% Different letters on the bars indicate a significant difference
at P<0.05.

Table 1. Result on sensory evaluation of extracts” from
salmon frame treated by various autoclaving times

Time (hr)
1 2 3 4 6 8
Odor 5.0:0.0°2 51:05° 5310.8° 52+0.3° 53$0.3" 53:0.2°
Taste 5.0$0.0° 53+05® 54406™ 6.1#05° 6.1+0.3° 6.0+0.4°

Y For preparation of extracts, fish frame was added into 4
volumes (vol/wt) of water to a raw material and extracted
for 1-8 hrs at 121°C before centrifuging.

? Different letters within a row indicate a significant
difference at P<0.05.
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Fig. 5. Crude protein and trichloroacetic acid (TCA) soluble-N
of extracts” from salmon frame as affected by added water
volume.

Y For preparation of extracts, fish frame was added into
1.5~4.0 volumes (vol/wt) of water to a raw material and
then extracted for 4 hrs at 121°C before centrifuging. The
supernatant after centrifuging was filtered with cheese cloth
and used as a sample.

* Different letters on the bars of the same item indicate a
significant difference at P<0.05.
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Fig. 6. Brix of extracts’ from salmon frame as affected by

added water volume.

Y For preparation of extracts, fish frame was added into
1.5~4.0 volumes (vol/wt) of water to a raw material and
then extracted for 4 hrs at 121°C before centrifuging. The
supernatant after centrifuging was filtered with cheese cloth
and then made up 4 volumes using water to a raw material
before use as a sample.

* Different letters on the bars indicate a significant difference
at P<0.05
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Fig. 7. White index of extracts” from salmon frame as affected

by added water volumes.

Y For preparation of extracts, fish frame was added into
1.5~4.0 volumes (vol/wt) of water to a raw material and
then extracted for 4 hrs at 121°C before centrifuging. The
supernatant after centrifuging was filtered with cheese cloth
and then made up 4 volumes of water to a raw material
before use as a sample.

* Different letters on the bars indicate a significant difference
at P<0.05
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Table 2. Result on sensory evaluation of extracts’ from
salmon frame added by different water volumes
Water Sensory evaluation
volume (times) Color Odor Taste
15 5.0£0.0% 5.0£0.0" 5.0£0.0°
2.0 5.1£0.2° 5.0+0.5° 5.1£0.3%
25 5.2+0.2° 5.1+0.4° 5.5£0.2°
3.0 5.2+0.1% 5.0£0.4° 5.540.3%
4.0 5.1+0.1° 5.1+0.5° 5.4£0.3°

" For preparation of extracts, fish frame was added into
1.5~4.0 volumes (vol/wt) of water to a raw material and
then extracted for 4 hrs at 121 C before centrifuging. The
supernatant after centrifuging was filtered with cheese cloth
and then made up 3 volumes by water before use as a
sample.

? Different letters within a column indicate a significant
difference at P<0.05).
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Fig. 8. Protein and trichloroacetic acid (TCA) soluble-N of
re-extracts from residues as affected by autoclaving time.
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Fig. 9. Crude protein and trichloroacetic acid (TCA) soluble-N
of extracts’ from salmon frame as affected by pH of extraction
solution.

" For preparation of extracts, fish frame was added into 3
volumes (vol/wt) of water to a raw material and extracted
for 4 hrs at 121°C before making up 3 volumes (vol/vol)
by water adjusted to various pH.

? Different letters on the bars of the same item indicate a
significant difference at P<0.05.

Table 3. Result on sensory evaluation of extracts” from
salmon frame as affected by pH of extraction solution

Sensory pH of solution
evaluation 3 4 5 6 7 8

Odor  5.0¢0.0°% 5.3+0.4% 5405 6.0:06% 6.7:0.6° 6.6:0.8°

Taste 5.0£00° 54:05° 6.7:06" 7.0:0.3° 7.0:0.6" 6.8+0.5

Y For preparation of extracts, fish frame was added into 3
volumes (vol/wt) of water to a raw material and extracted
for 4 hrs at 121°C before making up 3 volumes (vol/vol)
by water adjusted to various pH.

¥ Different letters within a row indicate a significant
difference at P<0.05.
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Frozen fish frame

— Thawing

—Washing with running tap water

" Washed fish frame

—Adding into 6 volumes (vol/wt) of tap water

—Heating for 30 min after boiling
- Removing boiled water

I Deblood—treated, fish frame

[~ Adding into 3 volumes (vol/wt) of tap water
~Heating for 4 hrs at 121C

—Filtering with cheese cloth
_Making up 3 volumes (vol/wt) by water

{  Extracts from fish frame

Fig. 10. Flow chart for preparation of extracts from fish frame
under optimal conditions.
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