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For the use of extracts from salmon frame as a basic material of Gomtang-like products, various methods
(soaking into soybean milk, adding anchovy, and adding spices) for masking fish odor into extracts from salmon
frame were examined and the food component characteristics were also compared with commercial Gomtang.
According to the results of volatile basic nitrogen, transmission at 660 nm and sensory evaluation of extracts,
soaking treatment, which is the soaking of salmon frame into soybean milk, was the most efficient method
among the various methods for masking fish odor into extracts from salmon frame. There was no difference
in the proximate composition between extracts from salmon frame soaked (FS) and unsoaked (C) into soybean
milk. The FS was not detected in heavy metals, such as chromium, lead and cadmium. The taste value of
FS (16.26) was higher than that of C and the major amino acids were glutamic acid and aspartic acid. Total
amino acid content of FS (3.08 g/100 mL) was also higher than those of C (2.95 g/100 mL) and commercial
Gomtang (1.70 g/100 mL), and the major amino acids were glycine, proline, glutamic acid and arginine. The
calcium and phosphorus contents of FS/500 mL accounted for 21.7% and 18.5%, respectively, of the recom-
mended daily allowance of mineral for adult.
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Fig. 1. Protein and extractive—nitrogen (Ex-N) contents of
extracts from salmon frame soaked into soybean milk, sal-
mon frame and anchovy, and salmon frame and various
additives.

C: Extracts from salmon frame, FS: Extracts from salmon frame
soaked into soybean milk, FA: Extracts from salmon frame and
anchovy, FD: Extracts from salmon frame and various additives
(onion, garlic, ginger, red pepper seed, black pepper, sea tangle,
radish). "Different letters on the bar of the same items indicated
a significant difference at p<0.05.
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Fig. 2. Volatile basic nitrogen (VBN) content of extracts
from salmon frame soaked into soybean milk, salmon frame
and anchovy, and salmon frame and additives.

Sample legends (C, FS, FA and FD) are the same as explained
in Fig. 1. "Different letters on the bar of the same items indicated
a significant difference at p<0.05.
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Fig. 3. Transmission of extracts from salmon soaked into
soybean milk, salmon frame and anchovy, and salmon frame
and various additives.

Sample legends (C, FS, FA and FD) are the same as explained
in Fig. 1. UDifferent letters on the bar of the same items indicated
a significant difference at p<0.05.
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Table 1. Hunter color value and white index of extracts from
salmon frame soaked into soybean milk, salmon frame and
anchovy, and salmon frame and various additives

Hunter color value

~ 1) . .

Sample L a 5 ‘White index
C 554+0.1% -2.8+0.0° 35+0.1°  552+0.1°
FS  526+06° -23%02 54+03% 5222408
FA  533%£05 -25+0.1° 6.4+03"  528+05
FD  435+04% -2.8+0.2° 92402%  42.7+04°

DSample legends (C, FS, FA and FD) are the same as explained
in Fig. 1.

YMeans with the different superscripts in the column are
significantly different at p<0.05.
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Table 2. Result of sensory evaluation of extracts from sal-
mon frame soaked into soybean milk, salmon frame and an-
chovy, and salmon frame and various additives

Table 3. Proximate compositions and heavy metal contents
of extracts from salmon frames soaked into soybean milk
and commercial Gomtang

. n Sensory evaluation Components Sample"” Commercial
Samples
Color Odor Taste (g/100 mL) C FS Gomtang
C 5.0+0.0" 5.0£0.0™ 5.0+0.0" Moisture 95.7+0.1 96.4+0.1 97.1+0.0
FS 6.9+0.3° 5.9+0.4" 6.1+0.2° Crude ash 0.3+0.1 0.1£0.0 0.7£0.0
FA 4404 46+0.3° 55+03" Crude protein 31401 32400  18+00
FD 3.0+0.3° 56+0.2% 46+0.3° Crude lipid 0.7£0.0 0.1x0.0 0.2x0.2
"Sample legends (C, FS, FA and FD) are the same as explained YSample legends (C and FS) are the same as explained in Fig.
in Fig. 1. 1.

“Means with the different superscripts in the column are
significantly different at p<0.05.
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Table 4. Free amino acid (FAA) content and taste value (TV) of extracts from salmon frames soaked into soybean milk

and commercial Gomtang

Amino acid Taste threshold c? FS Commercial Gomtang
(g/100 mL)” FAA (mg/100 mL) TV  FAA (mg/100 mL) TV FAA (mg/100 mL) TV
Phosphoserine - 5.1(0.9)” - 5.7 (1.0) - 45(1.2)
Taurine - 66 1(11.9) - 50.6 (8.6) - 29.4 (7.5) -
Aspartic acid 0.003 3.0 1.78 11.1 (1.9) 3.70 8.1 (2.1) 2.70
Hydroxyproline - 9 (1.4) - 5.4 (0.9) - 21.3 (5.4) -
Threonine 0.260 12 5 (2.2) 0.05 19.9 (3.4) 0.08 29.3 (7.5) 0.11
Serine 0.150 11 9(@2.1) 0.08 16.4 (2.8) 0.11 12.2 (3.1) 0.08
Asparagine - 3(04) - 0.3 (0.1) - 9.3(2.4) -
Glutamic acid 0.005 44 0(7.9) 8.81 45.8 (7.8) 9.16 42.3 (10.8) 8.46
Proline 0.300 35.9 (6.4) 0.12 30.8 (5.2) 0.10 26.7 (6.8) 0.09
Glycine 0.130 40.4 (7.2) 0.31 21.8 (3.7) 0.17 35.4 (9.0) 0.27
Alanine 0.060 42.4 (7.6) 0.71 40.5 (6.9) 0.68 29.4 (7.5) 0.49
Cysteine - 1.3 (0.2) - 4.2 (0.7) - 7.0 (1.8) -
a—Aminoadipic acid - 1.7 (0.3) - 0.8 (0.1) - 55(1.4) -
Valine 0.140 7.7 (1.4) 0.06 14.7 (2.5) 0.11 7.4 (1.9) 0.05
Methionine 0.030 5.3 (1.0) 0.18 5.1 (0.9) 0.17 2.8 (0.7) 0.09
Isoleucine 0.090 3.8 (0.7) 0.04 7.7(1.3) 0.09 12.8 (3.3) 0.14
Leucine 0.190 9.4 (1.7) 0.05 159 (2.7) 0.08 89 (2.3) 0.05
Tyrosine - 6.8 (1.2) - 182 (3.1) - 0.7 (0.2) -
B-Alanine - 6.4 (1.1) - 7.7(1.3) - 6.5 (1.7) -
Phenylalanine 0.090 61 (1.1 0.07 135 (2.3) 0.15 14.3 (3.7) 0.16
Ethanolamin - 8 (0.7) - 3.2 (0.5 - 3.9 (1.0)
Lysine 0.050 17 4(3.1) 0.35 324 (5.5) 0.65 19.6 (5.0) 0.39
Histidine 0.020 3(0.6) 0.17 14.3 (2.4) 0.72 4.0 (1.0) 0.20
Anserine - 191 8 (34.4) - 186.1 (31.7) - 32.4 (8.3) -
Arginine 0.050 19.2 (3.4) 0.38 15.6 (2.7) 0.31 175 (4.5) 0.35
Total 558.0 (100.0) 13.14 587.4 (100.0) 16.26 391.2 (100.0) 13.64
1)Sample legends (C and FS) are the same as explained in Fig. 1.
?)The value of parenthesis means g/100 g FAA.
YThese are quotted by Kato et al. (21).
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Table 5. Total amino acid (TAA) and mineral contents of
extracts from salmon frames soaked into soybean milk and
commercial Gomtang (mg/100 mL)

Amino acid” Sample” Commercial
and mineral C FS Gomtang
Aspartic acid 258.4 (8.7)? 258.1 (8.4) 101.2 (5.9)
Threonine 110.3 (3.7) 134.2 (4.4) 104.3 (6.1)
Serine 131.4 (4.4) 105.5 (3.4) 69.6 (4.1)
Glutamic acid  391.8 (13.3) 397.6 (12.9) 286.9 (16.9)
Proline 357.1 (12.1) 3785 (12.3) 111.7 (6.6)
Glycine 371.3 (12.6) 373.4 (12.1) 124.5 (7.3)
Alanine 259.9 (8.8) 252.3 (8.2) 94.7 (5.6)
Cysteine 14.4 (0.5) 2.0 (0.1) 915 (5.4)
Valine 99.8 (3.4) 121.4 (3.9) 97.6 (5.7)
Methionine 116.4 (3.9) 93.3 (3.0) 89.0 (5.2)
Isoleucine 86.5 (2.9) 975 (3.2) 44.8 (2.6)
Leucine 146.0 (4.9) 123.8 (4.0) 55.3 (3.3)
Tyrosine 726 (2.5) 51.2 (1.7) 2.9(0.2)
Phenylalanine  111.6 (3.8) 146.3 (4.7) 103.0 (6.1)
Histidine 23.8 (0.8) 54.4 (1.8) 7.9 (0.5
Lysine 143.3 (4.8) 182.4 (5.9) 107.2 (6.3)
Arginine 260.1 (8.8) 309.2 (10.0) 208.1 (12.2)
Total 2,954.7 (100.0) 3,081.2 (100.0) 1,701.3 (100.0)
Mg 57+21" 58+39 42406
K 737+6.4 71.4+94 88.0+1.1
Ca 285*24 304x1.6 11.4+0.2
P 254+3.1 259+25 18.2£0.2
Ca/P 1.12 1.17 0.63

YSample legends (C and FS) are the same as explained in Fig.
1.

YThe value of parenthesis means (g/100 g amino acid).

¥The value is mean of two determinations.

PValues are the mean=standard deviation.
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