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Preparation of Natural Seasoning using Enzymatic Hydrolysates
from Byproducts of Alaska Pollock Theragra chalcogramma
and Sea Tangle Laminaria japonica
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This study developed a natural seasoning (NS) and characterized its food components. Hydrolysate from Alaska
Pollock Theragra chalcogramma heads and sea tangle Laminaria japonica byproduct were obtained by incubating
them with Neutrase for 4 h. NS was prepared by mixing sorbitol 2%, salt 2%, ginger powder 0.04%, garlic powder
0.2%, onion powder 0.2% and inosine monophosphate (IMP) 0.1% based on concentrated hydrolysates from Alaska
pollock head and sea tangle byproduct before vaccum filtering. The proximate composition of NS was 82.7%
moisture, 9.0% crude protein, and 5.1% ash. It had a higher crude protein content than commercial anchovy sauce
(CS), it was lower in moisture and ash. The 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and
angiotensin-1 converting enzyme (ACE) inhibiting activity of NS were 90.1% and 88.9%, respectively, which were
superior to those of CS. The free amino acid content and total taste value of NS were 1,626.0 mg/100 mL and 165.86,
respectively, which were higher than those of CS. According to the results of taste value, the major free amino acids
were glutamic acid and aspartic acid. In the sensory evaluation, the color and taste of NS were superior to those of CS.
No difference in fish odor between NS and CS was found.
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Table 1. Proximate composition of natural flavoring substance us-
ing hydrolysate from extracts of Alaska pollock Theragra chalco-
gramma head and sea tangle Laminaria japonica byproduct (NS),
and commercial anchovy sauce (CS)

Seasoning Proximate composition (g/100 mL)
sauce Moisture Crude protein Ash
NS 82.7+0.5 9.0£0.3 5.1£0.1
CS 84.410.1 5.2+0.4 9.20.1
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Fig. 1. Browning indices of flavoring substance using hydrolysate
from extracts of Alaska pollock Theragra chalcogramma head and
sea tangle Laminaria japonica byproduct (NS), and commercial
anchovy sauce (CS). Sample was used after diluting with distilled
water up to 10 times.

Table 2. Sensory evaluation of flavoring substance using hydro-
lysate from extracts of Alaska pollock Theragra chalcogramma
head and sea tangle Laminaria japonica byproduct (NS), and
commercial anchovy sauce (CS)

Seasoning sauce

Sensory item NS s
Color 6.1+0.8" 5.0£0.0°
Odor 5.6+0.5° 5.0+0.0°
Taste 6.740.7° 5.0£0.0°

'Different superscript letters in the row indicate a significant dif-
ference at P<0.05.
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Fig. 2. Volatile basic nitrogen (VBN) and amino-N contents of
flavoring substance using hydrolysate from extracts of Alaska
pollock Theragra chalcogramma head and sea tangle Laminaria
Jjaponica byproduct (NS), and commercial anchovy sauce (CS).
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Fig. 3. DPPH radical scavenging activity of flavoring substance
using hydrolysate from extracts of Alaska pollock Theragra chal-
cogramma head and sea tangle Laminaria japonica byproduct
(NS), and commercial anchovy sauce (CS).

Values are the mean + standard deviation of three determinations.
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Table 3. Total amino acid content of flavoring substance
using hydrolysate from extracts of Alaska pollock Theragra
chalcogramma head and sea tangle Laminaria japonica byproduct
(NS), and commercial anchovy sauce (CS)

HEIO O]

(g/100 mL)
) ) Seasoning sauce
Amino acid 2
NS CS

Aspartic acid 1.00(10.4)" 0.44(9.1)
Threonine 0.37(3.9) 0.15(3.1)
Serine 0.52(5.4) 0.30(6.2)
Glutamic acid 1.49(15.6) 0.91(18.8)
Proline 1.21(12.6) 0.47 (9.7)
Glycine 1.30(13.7) 0.24 (5.0)
Alanine 0.71(7.4) 0.22(4.6)
Cystine 0.02(0.2) -
Valine 0.37(3.9) 0.30(6.2)
Methionine 0.22(2.3) 0.36 (7.5)
Isoleucine 0.23(2.4) 0.20(4.1)
Leucine 0.45(4.7) 0.25(5.2)
Tyrosine 0.10(1.0) 0.01(0.2)
Phenylalanine 0.30(3.1) 0.23(4.8)
Histidine 0.18(1.9) 0.22 (4.6)
Lysine 0.51(5.3) 0.30(6.2)
Arginine 0.58(6.1) 0.23(4.8)
Total 9.55(93.8) 4.8395.3
Essential amino acid 3.21(28.3) 2.24 (46.5)

'The value in parenthesis shows each amino acid (g) in 100 g to-
tal amino acid.
*This data were quoted from Yoon (2011).

Table 4. Mineral content of flavoring substance using hydrolysate
from extracts of Alaska pollock Theragra chalcogramma head
and sea tangle Laminaria japonica byproduct

Mineral (mg/100 mL)
Fe Ca K P Mg
2.9+0.0 26.840.6 786.4+6.6 238.0+5.8 78.0+0.8
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Fig. 4. Angiotensin I converting enzyme (ACE) inhibiting activity

of flavoring substance using hydrolysate from extracts of Alaska

pollock Theragra chalcogramma head and sea tangle Laminaria
Jjaponica byproduct (NS), and commercial anchovy sauce (CS).
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Table 5. Free amino acid content of flavoring substance using
hydrolysate from extracts of Alaska pollock Theragra chalco-
gramma head and sea tangle Laminaria japonica byproduct (NS),
and commercial anchovy sauce (CS)

(mg/100 mL)
) ) Seasoning sauce
Amino acid
NS Cs

Phosphoserine 20.9(1.3) 2.5(0.3)
Taurine 266.4 (16.4) 41.4(4.8)
Aspartic acid 133.9(8.2) 19.2(2.2)
Hydroxyproline 48.6 (3.0) -
Threonine 45.1(2.8) 27.4(3.2)
Serine 33.6(2.1) 83.4(9.7)
Glutamic acid 581.8(35.8) 100.5(11.7)
Sarcosine 13.1(0.8) -
Proline 33.1(2.0) 114.2 (13.3)
Glycine 33.9(2.1) 123.8(14.4)
Alanine 80.3(4.9) 90.9(10.6)
Citulline - 39.2(4.6)
a-Aminoisobutyric acid 2.6(0.2) .9(0.1)
Valine 27.3(1.7) 33.7(3.9)
Cystine 12.5(0.8) .2(0.0)
Methionine 20.7(1.3) 5(0.4)
Cystathionine-1 32.3(2.0) 10.0(1.2)
Isoleucine 11.9(0.7) 15.0(1.7)
Leucine 20.4(1.3) 25.2(2.9)
Tyrosine 12.1(0.7) 4.4(0.5)
B-Alanine 30.7(1.9) -
Phenylalanine 17.0(1.0) 21.1(2.5)
Homocystine 2.8(0.2) 0.3(0.0)
y-Aminobutyric acid 3.1(0.2) 0.2(0.0)
Ethanolamine 24.3(1.5) -
Hydroxylysine 3.2(0.2) 0.5(0.1)
Ornithine 1.6(0.1) 9.2(1.1)
Lysine 29.4(1.8) 28.4(3.3)
Histidine 1.6(0.1) 29.2(34)
Anserine 234(1.4) -
Carnosine 19.5(1.2) -
Arginine 38.9(24) 35.1(4.1)
Total 1,626.0(100.1)  859.4(100.0)
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Table 6. Taste value of flavoring substance using hydrolysate
from extracts of Alaska pollock Theragra chalcogramma head
and sea tangle Laminaria japonica byproduct, and commercial
anchovy sauce (CS)

Amino acid Threshold Seasoning sauce
(9/100 mL) NS CS

Aspartic acid 0.003 44.63 6.40
Threonine 0.260 0.17 0.1
Serine 0.150 0.22 0.56
Glutamic acid 0.005 116.36 20.10
Proline 0.300 0.11 0.38
Glycine 0.130 0.26 0.95
Alanine 0.060 1.34 1.52
Valine 0.140 0.20 0.24
Methionine 0.030 0.69 0.12
Isoleucine 0.090 0.13 0.17
Leucine 0.190 0.11 0.13
Phenylalanine 0.090 0.19 0.23
Histidine 0.020 0.08 1.46
Lysine 0.050 0.59 0.57
Arginine 0.050 0.78 0.70
Total 165.86 33.64
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FAA o2 ou|7t Uik 7HH, 3% AjE ofr] AR lysine
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