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Abstract

For preparing the basic ingredients of Gomtang-like products from the extracts of salmon frame, the
extraction conditions of salmon frame were examined, and the characteristics of the extracts were compared
with commercial Gomtang. Based on the crude protein, Ex-N and sensory attributes, the extractions were
optimized by extracting pretreated-salmon frame in 12 times (v/w) of water for 12 hrs, before filtering with
cheese cloth to yield 3 times the volume of the raw material. The concentrations of heavy metals in extracts
from salmon frame were below the safety limits suggested by KFDA. The major amino acids were glutamic
acid and aspartic acid as the free amino acids, and glycine, proline, and glutamic acid as the total amino acids.
The calcium and phosphorus contents were 18.0 mg/100 mL and 33.1 mg/100 mL, respectively, and they
accounted for 20% and 18% of the recommended daily allowance for mineral intake. The angiotensin I
converting enzyme (ACE) inhibitory activity was improved by incubation with Flavourzyme for 4 hrs and
its ICso was 2 mg/mlL. The results above suggested that the enzymatic hydrolysates from extracts of salmon

frame could be used as a basic ingredient for preparing Gomtang-like products.
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Table 1. Crude protein, extractive-nitrogen (Ex-N) and sensory attribute of the extracts” from salmon frame with different

heating times

Extraction time (hrs)

Component

3 6 9 12 15 18
Protein (g/100 mL) 1.1+0.1 24+0.1 26400 31+0.1 30+00 3.1+00
Ex-N (mg/100 mL) 102.9+65 219.4+89 9556+10.1  2048+114  303.3+82 206.3+13.1
Sensory attribute Taste 5.0+0.0% 53+05% 53+0.8% 6.1+05° 6006 5.7+0.8%°

VFish frame was added into 12 volumes (v/w) of water to a raw material and extracted for 3~18 hrs at 100°C before making

up 3 volumes (v/v) by water.

PMeans within each row followed by the same letter are not significantly different (p<0.05).
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Table 2. Protein, extractive-nitrogen (Ex-N) and sensory
attribute (taste) of re-extracts from the residues after
preparing extracts from salmon frame with different heating
times

Heating time (hrs)

Component 3 6 9

Protein (g/100 mL) 0.2%0.0 0.3£0.0 0.3£0.0
Ex-N (mg/100 mL) 188=*=0.7 19912 21100
Sensory attribute 1.0+0.0% 1000 1.0+00°

YMeans within row followed by the same letter are not
significantly different (p<0.05).
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Table 3. Crude protein, extractive-nitrogen (Ex-N) and sensory attribute of extracts from salmon frame with different

pH of solution for extraction

pH of solution

Component 3 7 5 6 7 3
Protein (g/100 mL) 1.8+02 17401 3.0+0.0 25400 31%00 29400
Ex-N (mg/100 mL) 160.7+3.1 196.7+6.1 2055+10.7 316.4+12.2 302.8+13.1 282.0+10.7
Sensory Odor 5.0+0.0%Y 53104 54+05™ 6.0£0.6% 6.7+0.6" 66108
attribute Taste 5.0%0.0° 54%05° 67406 7.0%£0.3° 7.0+0.6° 6.8+05°

"Means within each line followed by the same letter are not significantly different (p<0.05).
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Table 4. Proximate composition, result on sensory attribute
and heavy metal contents of extracts from salmon frame
and commercial Gomtang

Extracts from Commercial

Component salmon frame  Gomtang
Proximat Moisture 95.7%+0.1 971+00
Corrn Orsrifl en Crude ash 03%0.1 0.7+0.0
( /110)0 mi) Crude protein ~ 3.1%0.1 1.8+0.0
£ Crude lipid 0.7+0.0 02402

Sensory Odor 28408 50%0.0°
attribute?  Taste 45+0.6° 5.0%0.0°
Cr NDY ND
He(arz y /lr{n‘ital Pb ND ND
g/xe cd ND ND

YExtracts from salmon frame was extracted with 12 volumes
(v/w) of hot-water (100°C) to a raw material for 12 hrs before
making up 3 volumes (v/v) by water.

PMeans within each line followed by the same letter are not
significantly different (p<0.05).

¥ND: Not detected.
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Table 5. Free amino acid (FAA) contents in the extracts
from salmon frame and commercial Gomtang
(mg/100 mL)

. . Extracts from Commercial

Amino acid D

salmon frame Gomtang
Phosphoserine 5.1 (097 45 (1.2)
Taurine 66.1 (11.9) 29.4 (71.5)
Aspartic acid 5.3 (1.0) 8121
Hydroxyproline 79 (1.4) 21.3 (5.4)
Threonine 125 (2.2) 29.3 (7.5)
Serine 119 (2.1) 12.2 (3.1)
Asparagine 2.3 (0.4) 9.3 (2.4)
Glutamic acid 440 (79) 42.3 (10.8)
Proline 35.9 (6.4) 26.7 (6.8)
Glycine 404 (7.2) 35.4 (9.0)
Alanine 42.4 (7.6) 29.4 (7.5)
Cysteine 1.3 (0.2) 7.0 (1.8)
a—Aminoadipic acid 1.7 (0.3) 55 (1.4)
Valine 7.7 (1.4) 7.4 (1.9)
Methionine 5.3 (1.0) 2.8 (0.7)
Isoleucine 3.8 (0.7) 12.8 (3.3)
Leucine 9.4 (1.7) 3.9 (2.3)
Tyrosine 6.8 (1.2) 0.7 (0.2)
B-Alanine 6.4 (1.1) 6.5 (1.7)
Phenylalanine 6.1 (1.1) 14.3 (3.7
Ethanolamin 3.8(0.7) 3.9 (1.0
Lysine 174 (3.1) 19.6 (5.0)
Histidine 3.3 (0.6) 4.0 (1.0
Anserine 191.8 (34.4) 32.4 (83)
Arginine 192 (34) 175 (45)
Total 558.0 (100.0) 391.2 (100.1)

YExtracts from salmon frame was extracted with 12 volumes
(v/w) of hot-water (100°C) to a raw material for 12 hrs before
making up 3 volumes (v/v) by water.

The value in parenthesis is (g amino acid/100 g total amino
acid) %< 100.

Table 6. Taste value of extracts from salmon frame from
salmon frame and commercial Gomtang

Taste threshold Extracts from Commercial

Amino acid

(g/100 mL)” salmon frame’ Gomtang
Aspartic acid 0.003 1.78 2.70
Threonine 0.260 0.05 0.11
Serine 0.150 0.08 0.08
Glutamic acid 0.005 8.81 8.46
Proline 0.300 0.12 0.09
Glycine 0.130 0.31 0.27
Alanine 0.060 0.71 0.49
Valine 0.140 0.06 0.05
Methionine 0.030 0.18 0.09
Isoleucine 0.090 0.04 0.14
Leucine 0.190 0.0 0.05
Phenylalanine 0.090 0.07 0.16
Lysine 0.050 0.35 0.39
Histidine 0.020 0.17 0.20
Arginine 0.050 0.38 0.35
Total 13.14 13.64

VExtracts from salmon frame was extracted with 12 volumes
(v/w) of hot-water (100°C) to a raw material for 12 hrs before
making up 3 volumes (v/v) by water.

DThis value is quoted by Kato et al (27).
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Table 7. Total amino acid and mineral contents in extracts
from salmon frame and commercial Gomtang
(mg/100 mL of extracts)

Amino acid Extracts from Commercial
and mineral salmon frame” Gomtang
Aspartic acid 2584 (8.7)? 101.2 (5.9)
Threonine 1103 (3.7) 104.3 (6.1)
Serine 131.4 (4.4) 69.6 (4.1)
Glutamic acid 391.8 (13.3) 286.9 (16.9)
Proline 357.1 (12.1) 111.7 (6.6)
Glycine 371.3 (12.6) 1245 (7.3)
Alanine 259.9 (8.8) 94.7 (5.6)
Cysteine 14.4 (0.5) 91.5 (5.4)
Valine 99.8 (3.4) 97.6 (5.7)
Methionine 116.4 (3.9) 89.0 (5.2)
Isoleucine 86.5 (2.9) 44.8 (2.6)
Leucine 146.0 (4.9) 55.3 (3.3)
Tyrosine 72.6 (2.5) 2.9 (0.2)
Phenylalanine 111.6 (3.8) 103.0 (6.1)
Histidine 23.8 (0.8) 79 (0.5)
Lysine 143.3 (4.8) 107.2 (6.3)
Arginine 260.1 (8.8) 208.1 (12.2)
Total 2.954.7 (100.0) 1,701.3 (100.0)
Mg 57+2.1 42%06
K 73764 88.0+1.1
Ca R5+2.4 11.4+02
P 25.4%3.1 182402
Ca/P 112 0.63

DExtracts from salmon frame was extracted with 12 volumes
(v/w) of hot-water (100°C) to a raw material for 12 hrs before
making up 3 volumes (v/v) by water.

?The value in parenthesis is (g amino acid/100 g total amino
acid) x 100.
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Fig. 1. Angiotensin I converting enzyme (ACE) inhibiting
ratio of extracts from salmon frame and commercial Gomtang.
Non-digested Gomtang-like product: untreated with Flavourzyme,
Digested Gomtang-like product: treated with Flavourzyme for 4
hr.
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Fig. 2. Molecular weight distribution profiles of extracts
from salmon frame and commercial Gomtang.

The samples were chromatographed on Sephadex G-50 column
(100 % 1.6 cm). Standards: carbonic anhydrase (29,000 Da), Cyto-
chrome C (12,400 Da), aprotinin (6,500 Da).

Non-digested extracts: extracts untreated with Flavourzyme.
Digested extracts: extracts treated with Flavourzyme for 4 hrs.
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