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Quality of Steam Cooked Surimi Gel Prepared using Sandfish
Arctoscopus japonicus Meat
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This study examined the effect of pretreated sandfish Arctoscopus japonicus meat as a surimi complex for preparing
sandfish flavored fish paste. To prepare the sandfish- flavored paste, fine chopped sandfish meat including backbone
was added in a ratio of 0 to 50 wt.% to thawed Alaska pollock Theragra chalcogramma surimi to make a mixed surimi
gel. To prepare the sandfish-flavored paste, the mixed surimi was ground with salt using a silent cutter, mixed with
starch and stabilizers 0.2% transglutaminase and gluconolactone 0.3%, stuffed in a rectangular container, left for 3
h at 25°C, cooked in hot water for 30 min at 90°C, and finally chilled for 20 min at 4°C. The effects of the pretreat-
ment of sandfish meat were investigated by analyzing the quality of the paste produced. The proximate composition
of FP (fish paste containing 40% steam-cooked sandfish meat and 0.3% gluconolactone) was moisture 76.1%, crude
protein 12.0%, crude fat 3.8%, carbohydrate 6.1%, and ash 2.0%. The major minerals in FP were Na (23.77 mg/L),
Mg (1.46 mg/L), Zn (1.04 mg/L), and Fe (0.41 mg/L), and the major free amino acids were taurine, anserine, alanine,
and glutamic acid. The monounsaturated fatty acid content of FP was 566.22 mg%, and the polyunsaturated fatty acid
content was 498.43 mg%. The n-3 fatty acid content was 398.01 mg%, and C20:5n-3 (218.85 mg %) was a major
component.
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Fig. 1. Hardness and gel strength of steamed surimi gel containing
sand-fish Arctoscopus japonicus meat by sand-fish meat concen-
tration. CON : fish paste containing Alaska pollock surimi 100%,
SFM : fish paste containing sand-fish meat. Values are mean+SD
(n=5), Means with different superscripts within a column indicate
significant differences (P<0.05).
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Fig. 2. Hardness and gel strength of steamed surimi gel containing
sand-fish Arctoscopus japonicus meat by pre-treatment conditions.
CON, fish paste containing Alaska pollock surimi 100%; SSF, fish
paste containing salted sand-fish meat for 3 h; BSF, fish paste con-
taining steamed sand-fish meat for 5 s. Values are mean+SD (n=5),
Means with different superscripts within a column indicate signifi-
cant differences (P<0.05).
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Fig. 3. Hardness and gel strength of steamed surimi gel contain-
ing sand-fish Arctoscopus japonicus meat by additive condition of
TG-ase and GDL. CON, fish paste containing Alaska pollock su-
rimi 100%; TG-ase, fish paste containing steamed sand-fish meat
and TG-ase 0.2%; GDL, fish paste containing steamed sand-fish
meat and 0.3% GDL. Values are mean+SD (n=5), Means with dif-
ferent superscripts within a column indicate significant differences
(P<0.05).
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Fig. 4. Hardness and gel strength of steamed surimi gel contain-
ing sand-fish Arctoscopus japonicus meat by sand-fish meat con-
centration and complex pre-treatment. CON, fish paste containing
Alaska pollock surimi 100%; SFM, fish paste containing steamed
sand-fish meat and 0.3% GDL. Values are mean+SD (n=5), Means
with different superscripts within a column indicate significant dif-
ferences (P<0.05).
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Table 1. Formular for the manufacturing of various fish paste containing steam cooked gel using sand-fish Arctoscopus japonicus meat

Sample’
Materials CON 10%SFM 20%SFM : 30%SFM 40%SFM 50%SFM
Surimi 100.0 90.0 70.0 60.0 50.0
Sand-fish - 10.0 30.0 40.0 50.0
Wheat flour 5.0 50 5.0 5.0 50
Sugar 1.0 1.0 1.0 1.0 1.0
Salt 2.0 2.0 2.0 2.0 2.0
Water 30.0 30.0 30.0 30.0 30.0
Total 138.0 138.0 138.0 138.0 138.0

"Each number in front of SFM means the added amount %(w/w) of Arctoscopus japonicas in fish paste the abbreviation of fish paste con-

taining Arctoscopus japonicas.

Table 2. Proximate composition of fish paste using sand-fish Arctoscopus japonicus meat

(unit : g/100 g)

Group? Moisture Crude protein Crude lipid Ash Carbohydrate
CON 78.942.7334 13.3+£0.12 0.4+0.1° 1.940.17° 5.5+0.1°
FP 76.1+0.1° 12.0£0.2° 3.8+0.1° 2.0£0.0 6.1+0.1°

!CON : fish paste containing Alaska pollock surimi 100%, FP : fish paste containing 40% steamed sand-fish meat and 0.3% GDL
2All values are mean+SD (n=3) *Means with different letters in the row are significantly different at P<0.05 by Duncan’s multiple range test

“ns, not significant.
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Table 3. Minerals content of fish paste using sand-fish Arctoscopus japonicus meat

(unit : mg/L)

Group' Na Fe Zn
CON 19.30+0.1°2% 0.18+0.06° 0.37+0.00"* 1.07+0.02"
FP 23.77+0.22 1.46+0.11° 0.41+0.01 1.04+0.05

!Group are the same as in Table 1 2All values are mean+SD (n=3) *Means with different letters in the row are significantly different at P<0.05

by Duncan’s multiple range test *ns, not significant

Z¥7} 12.83%, 15.73%E B3t 74 0HS YERY = glutamic
acid, aspartic acid, taurine, lysine®] $=F2 CON} FP7} 2}

Table 4. Free amino acid contents of fish paste using sand-fish Arc-
toscopus japonicus meat
[unit : mg/100 g (%)]

Amino acids CON'! FP2?
Phosphoserine 0.12 (0.54) 0.49 (1.06)
Taurine 8.40 (36.66) 15.52 (33.93)
Aspartic aicd 0.10 (0.42) 0.69 (1.51)
Threonine 0.29 (1.25) 1.03 (2.25)
Serine 0.30(1.33) 1.26 (2.76)
Glutamic acid 0.31(1.34) 3.05 (6.66)
Glycine 1.61 (7.03) 2.30 (5.02)
Alanine 1.03 (4.48) 3.63(7.94)
a-amino-n-butyric acid 0.03 (0.15) 0.00 (0.00)
Valine 0.34 (1.50) 0.88 (1.93)
Methionine 0.19(0.83) 0.55 (1.20)
Cystathionine 0.07 (0.29) 0.12 (0.26)
Isoleucine 0.08 (0.35) 0.38 (0.84)
Leucine 0.11 (0.49) 0.65 (1.42)
Tyrosine 0.00 (0.00) 0.43 (0.95)
Phenylalanine 0.00 (0.00) 0.56 (1.23)
B-Alanine 0.35(1.53) 0.22 (0.47)
y-Amino butyric acid 0.00 (0.00) 0.20 (0.44)
Ethanol amine 0.27 (1.19) 1.16 (2.55)
Ammonia 0.62 (2.72) 1.10 (2.40)
Ornithine 0.05(0.23) 0.15(0.34)
Lysine 0.53 (2.30) 1.13 (2.47)
Histidine 0.00 (0.00) 0.40 (0.87)
Anserine 7.90 (34.49) 9.21 (20.14)
Arginine 0.20 (0.89) 0.62 (1.36)
Total 22.92 (100.00) 45.74 (100.00)

ICON, fish paste containing Alaska pollock surimi 100%.
*FP, fish paste containing 40% steamed sand-fish meat and 0.3%
GDL.

Table 5. Fatty acid content of fish paste using sand-fish Arctosco-
pus japonicus meat
(unit : mg%)

Fatty acid Fish cake
CON' FP?
C6:0 0.84 0.00
C8:0 0.34 0.00
C10:0 0.24 0.00
C14:0 6.20 64.74
C15:0 0.00 9.69
C16:0 47.00 422.06
C17:0 0.00 6.96
C18:0 7.42 58.22
C20:0 0.00 29.19
Saturated fatty acid (SFA) 62.04 590.86
C20:1 6.72 54.84
C16:1n-7 297 166.55
C17:1 0.00 9.14
C18:1n-9 8.87 298.94
C22:1n-9 0.00 36.75
Mono-unsaturated fatty acid (MUFA) 18.56 566.22
C18:2n-6 3.01 17.16
C18:3n-3 0.00 14.01
C20:4n-6 1.84 44.59
C20:5n-3 33.23 218.85
C22:2 0.00 29.67
C22:6n-3 28.35 165.15
Poly-unsaturated fatty acid (PUFA) 66.43 489.43
Total 147.03  1,646.51
USFA%/SFA 1.37 1.79
MUFA/SFA 0.30 0.96
PUFA/SFA 1.07 0.83
n3 61.58 398.01
né 4.85 61.75
n3/n6 12.70 6.45

ICON, fish paste containing Alaska pollock surimi 100%.
’FP, fish paste containing 40% steamed sand-fish meat and 0.3%
GDL. *USFA, Unsaturated fatty acids = MUFA + PUFA.
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Table 6. Sensory evaluation of steam cooked gel using sand-fish Arctoscopus japonicus meat by addition rates

Group' CON 10% SFM 20% SFM 30% SFM 40% SFM 50% SFM
Appearance 5.0+0.023 4.9+0.12 4.740.25 4.5+0.25 4.3+0.40 3.3+0.4°
Color 4.040.0° 4.0+0.0° 4.5+0.7° 4.8+0.4° 4.3+0.4 2.8+1.1°
Flavor 2.540.7¢ 3.340.4¢ 4.040.7° 4.3+0.4° 4.4£0.12 4.5+0.0°
Taste 3.8:0.4¢ 4.040.3° 4.410.10 4.6£0.1° 4.040.3° 4.040.3°
Texture 5.040.0° 4.8+0.40 4.4+0.6° 4.040.7¢ 4.5+0.7° 3.3+0.4°
Overall accep- 410.20 424020 4.440.5% 4.440.3% 4.740.4° 3.6£0.4°

'CON, fish paste containing Alaska pollock surimi 100%; 10% SFM, fish paste containing 10% steamed sand-fish meat and 0.3% GDL%;
20% SFM, fish paste containing 20% steamed sand-fish meat and 0.3% GDL%; 30% SFM, fish paste containing 30% steamed sand-fish
meat and 0.3% GDL%; 40% SFM, fish paste containing 40% steamed sand-fish meat and 0.3% GDL%; 50% SFM, fish paste containing
50% steamed sand-fish meat and 0.3% GDL. ?All values are meantSD (n=3). *Means with different letters in the row are significantly dif-

ferent at P<0.05 by Duncan’s multiple range test.
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