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This study was conducted to compare the food quality of commercial salt-fermented silver-stripe round
herring (SFS) to that of commercial salt-fermented anchovy (SFA). The contents of moisture and crude
protein of SFS were higher than those of SFA. However, the crude lipid and crude ash contents of SFS
were lower than those of SFA. The salinity of SFS was 13.2%, which was lower than that of SFA. The
taste value of SFS was 148.1, which was higher than that of SFA. The total amino acid content of SFS
was 18.1 g/100 g and its major amino acids were glutamic acid (9.5%) and aspartic acid (8.1%). The contents
of calcium, phosphorus and iron in SFS were 647 mg/100 g, 363 mg/100 g and 4.1 mg/100 g, respectively.
Twenty six types of fatty acids were detected in SFS and the major components were 16:0, 18:0, 18:1n-9
and 22:6n-3. The angiotensin I converting enzyme (ACE) inhibiting and the antioxidative abilities of SFS
were 50.0% and 1.15, respectively, which were similar to those of SFA. Sensory evaluation revealed that
SFS had a superior taste and color to SFS, while to the flavor of two products was similar.
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Table 1. Proximate composition, salinity, volatile basic nitrogen (VBN), and pH of salt-fermented anchovy and silver-stripe

round herring

Salt-fermented fish

Component
Anchovy Silver-stripe round herring
Moisture 54.4+0.5 61.4+0.2
. " Protein 13.0+£0.0 (17.5/° 18.7+0.1 (22.3)
Proximate composition (g/100 g) Lipid 45%06 ( 6.1) 1501 ( 1.8)
Ash 258+0.2 16.2+0.1
Salinity (%) 22.3% 13.2%
VBN (mg/100 g) 118.0+ 0.1 131.8+0.1
pH 6.30 +£0.01 6.31+0.02

l)Values in the parentheses are the means based on the free ash.

“The value in parenthesis indicates salt free basis.
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Table 2. Free amino acid (FAA) composition and taste value (TV) of salt-ferment anchovy and silver-stripe round herring

(mg/100 g)

Salt-fermented fish

Taste threshold

Amino acids (mg/100 g)” Anchovy Silver-stripe round herring
FAA (mg/100 g) TV FAA (mg/100 g) TV
Phosphoserine - 4.7 (0.2% - 5.8 (0.2) -
Taurine - 56.4 (2.1) - 70.6 (2.2) -
Aspartic acid 3 90.6 (3.4) 30.2 93.9 (2.9) 313
Threonine 260 216.8 (8.1) 0.8 201.9 (6.3) 0.8
Serine 150 145.6 (5.4) 1.0 150.6 (4.7) 1.0
Glutamic acid 5 355.3 (13.3) 711 424.4 (13.3) 84.9
Sarcosine - 48.3 (1.8) - 53.9 (1.7) -
a-Aminoadipic acid - 11.8 (0.4) - 3.8 (0.1) -
Proline 300 178.3 (6.7) 0.6 218.4 (6.9) 0.7
Glycine 130 80.5 (3.0) 0.6 79.1 (2.5) 0.6
Alanine 60 125.8 (4.7) 2.1 171.1 (5.4) 2.9
Citrulline - 139.8 (5.2) - - -
a-Aminoisobutyric acid - 1.8 (0.1) - 5.5 (0.2) -
Valine 140 157.3 (5.9) 1.1 179.0 (5.6) 1.3
Cystine - 16.0 (0.6) - 13.5 (0.4) -
Methionine 30 114.1 (4.3) 3.8 131.8 (4.1) 44
Cystathionine - - - 12.3 (0.4) -
Isoleucine 90 140.6 (5.2) 1.6 160.4 (5.0) 1.8
Leucine 190 154.5 (5.8) 0.8 183.0 (5.7) 1.0
Tyrosine - 107.8 (4.0) - 128.1 (4.0) -
-Alanine - 20.2 (0.8) - 14.4 (0.5) -
Phenylalanine 90 123.7 (4.6) 1.4 152.0 (4.8) 1.7
[3-Aminoisobutyric acid - 1.4 (0.1) - 10.8 (0.3) -
Homocystine - 1.7 (0.1) - 21.0 (0.7) -
y-Aminobutyric acid - 1.0 (0.0) - 7.4 (0.2) -
Ethanolamine - 6.0 (0.2) - 8.1 (0.3) -
Hydroxylysine - 8.8 (0.3) - 15.3 (0.5) -
Ornithine - 6.1 (0.2) - 23.7 (0.7) -
Lysine 50 136.1 (5.1) 2.7 157.4 (4.9) 31
1-Methyl histidine - 7.4 (0.3) - 17.0 (0.5) 0.0
Histine 20 139.3 (5.2) 7.0 162.6 (5.1) 8.1
3-Methyl histidine - 1.8 (0.1) - 18.2 (0.6) -
Anserine - 46.0 (1.7) - 42.8 (1.3) -
Carnosine - 7.1 (0.3) - 21.9 (0.7) -
Arginine 50 26.9 (1.0) 0.5 227.4 (7.1) 45
Total 2,679.5 (100.0) 125.3 3,187.1 (100.0) 148.1

UThe data were quoted from Kato et al. (1989).

“The value in parenthesis means (g free amino acid/100 g total free amino acid)x100.
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Table 3. Total amino acid contents of salt-fermented anchovy

and silver-stripe round herring (mg/100 g)
Salt-fermented fish
Amino acids Anchovy Silver-stripe
round herring
Aspartic acid 1,110.2 (8.8)1) 1,453.3 (8.1)
Threonine 653.4 (5.2) 863.3 (4.8)
Serine 549.5 (4.3) 699.5 (3.9)
Glutamic acid 1,380.7 (10.9) 1,723.4 (9.5)
Proline 854.0 (6.7) 1,280.6 (7.1)
Glycine 677.9 (5.4) 867.8 (4.8)
Alanine 802.1 (6.3) 1,015.4 (5.6)
Cystine 72.2 (0.6) 152.7 (0.8)
Valine 781.1 (6.2) 1,096.5 (6.1)
Methionine 536.7 (4.2) 931.7 (5.2)
Isoleucine 777.7 (6.1) 1,057.9 (5.9)
Leucine 948.2 (7.5) 1,295.2 (7.2)
Tyrosine 367.0 (2.9) 885.1 (4.9)
Phenylalanine 748.7 (5.9) 1,156.8 (6.4)
Histidine 773.7 (6.1) 1,031.9 (5.7)
Lysine 1,131.9 (8.9) 1,332.6 (7.4)
Arginine 489.6 (3.9) 1,207.2 (6.7)
Total 12,654.7 (100.0) 18,050.8 (100.0)

YThe value in parenthesis means (g amino acid/100 g total
amino acid)x100.

Table 4. Mineral contents of salt-fermented anchovy and
silver-stripe round herring (mg/100 g)

Salt-fermented fish

Mineral - - -
Anchovy Silver-stripe round herring
Ca 492.0+7.1 646.4£9.5
P 287.6+29 363.9+4.0
Fe 4.0+0.0 41+0.0

DValues are the means+standard deviation of three deter-
minations.
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Table 5. Fatty acid compositions of salt-fermented anchovy
and silver-stripe round herring (Area %)

Salt-fermented fish

Fatty acid - - -
Anchovy Silver-stripe round herring
14:0 9.4 6.6
15:0 0.6 1.3
16:0 18.8 24.2
17:0 0.7 -
18:0 4.2 71
20:0 1.0 0.9
Saturates 34.7 40.1
16:1n-7 11.9 4.7
16:1n-5 0.8 1.0
18:1n-9 11.4 7.6
18:1n-5 0.2 1.9
20:1n-9 0.1 0.6
20:1n-7 0.2 0.1
22:1n-9 0.7 1.3
Monoenes 25.3 17.2
16:2n-4 1.8 1.9
16:4n-3 1.5 0.3
18:2n-6 1.2 1.7
18:3n-4 0.4 0.8
18:3n-3 0.7 0.9
18:4n-3 1.8 1.0
20:2n-6 0.1 0.2
20:4n-6 1.7 2.0
20:4n-3 0.5 0.3
20:5n-3 16.3 5.4
21:5n-3 0.5 0.2
22:5n-6 0.3 1.2
22:5n-3 1.6 1.4
22:6n-3 9.3 24.6
Polyenes 37.7 419
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Table 6. Antioxidative activity and angiotensin I converting
enzyme (ACE-IF) inhibiting activity of salt-fermented
anchovy and silver-stripe round herring

Ascorbic Salt-fermented fish
Unit acid Anchov Silver-stripe
(20 mM) Y round herring
Antioxidative 1) 3)
activity PF 1.21 1.23 1.15
ACE-IF? (%) - 54.0 50.0

YProtection factor (IF) was calculated by induction period
(IP) of sample/IP of control.

YACE inhibition was determined with 15 uL of each extracts.

Values are the means of three determinations.
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Table 7. Results on the sensory evaluation of salt-fermented
anchovy and silver-stripe round herring

Salt-fermented fish

Sensory evaluation

Anchovy Silver-strip round herring
Taste 3.0° 40+0.6°
Color 3.0° 3.8+0.8°
Flavor 3.0° 3.2+0.8°

"Different letters in the row indicate a significant difference
at P<0.05.
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