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Quality of Alaska Pollack Theragra chalcogramma Sikhae after
Fermentation for Different Times
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We sought to extend the shelf-life of Alaska pollack Theragra chalcogramma sikhae while maintaining quality. We
compared the chemical, microbiological, and organoleptic characteristics of sikhae prepared under four different
conditions. Control fish were fermented at ambient temperature (21+2°C); other samples were stored at 5°C after fer-
mentation at ambient temperature for 36 h (A1), 60 h (A2), and 84 h (A3). Volatile basic nitrogen and amino-nitrogen
levels, and total acidity increased with fermentation time in all samples, but the pH fell, attaining a relatively lower
level in the control than in other samples. Over 90% of all viable cells were lactic acid-producing bacteria; this pro-
portion did not change significantly during fermentation. In terms of texture, only hardness was affected by fermenta-
tion. The hardness of the control fell more rapidly than did that of the other samples. In terms of sensory evaluation
(the acceptance test and quantitative descriptive analysis [QDA]), A2 was superior to other samples after fermenta-
tion for different times; A2 maintained limited salability (6 points on the relevant index) for up to 17 days of storage.
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Table 1. Proximate composition of Alaska pollack Theragra chal-

cogramma sikhae before fermentation (g/100 g)
Moisture Crudg Total sugar Crude ash  Salinity
protein
70.24+0.04" 7.14+0.05 11.24+0.05 3.06+0.01 3.80+0.04

"Mean value+SD (n=3).

7.14%, G- 11.24%, 23|52 3.06%°]jc) 121 d=
= 3.80%=H], o] o] B e 4l5)l(Cha etal., 2004c) 4
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Fig. 1. Change of VBN (A), amino-N (B), pH (C) and total acidity (D) in Alaska pollack Theragra chalcogramma sikhae during fermenta-
tion. C (0—o), Stored at ambient temperature (21+2°C); A1 (e—e), Stored at 5C after 36 h fermentation at 21+2°C; A2 (o—n), Stored at
57C after 60 h fermentation at 21+2°C; A3 (m—m), Stored at 5C after 84 h fermentation at 21£2°C.
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Fig. 2. Change of total viable cell count (A) and lactic acid bacteria (B) in Alaska pollack Theragra chalcogramma sikhae during fermenta-
tion. C (0—o), Stored at ambient temperature (21+2°C); A1 (e—e), Stored at 5C after 36 h fermentation at 21+2°C; A2 (0—n), Stored at
57T after 60 h fermentation at 21£2°C; A3 (m—m), Stored at 5C after 84 h fermentation at 21£2°C.
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Table 2. Changes in texture profiles for Alaska pollack Theragra chalcogramma sikhae during fermentation

2ol 4J3li(Kim et

Sample codes Fermentation time (days) Hardness (g) Adhesiveness (gs) Cohesiveness Chewiness
0 49.91+1.30%° 1.570.41 0.56+0.02 26.03+1.76%
2 45.92+6.192° 2.02+0.13 0.45£0.03* 15.83+1.732¢
3 53.55+3.04 1.2410.76 0.53+0.05° 24.7845.430
4 89.12+8.90¢ 2.74+1.87 0.57+0.03¢ 43.288.27¢
5 79.18+1.449 2.26+1.08 0.52+0.02°¢ 32.82+3.18¢
C! 6 85.51+10.07¢ 2.25+1.45 0.47+0.02%¢ 32.76+5.02¢
9 55.50+7.94° 5.56+3.83 0.44+0.05% 17.61+4.30%°
13 53.31+2.24 2.86+3.35 0.44+0.05% 19.1245.123¢
17 56.91+4.62° 6.54+9.13 0.39+0.072 14.55+5.582
20 47.5015.39%¢ 1.42+0.59 0.39+0.032 11.95+1.182
24 42.30£2.70% 2.03+0.99 0.52+0.08° 19.64+7.19%¢
27 39.1116.94° 3.14+1.19 0.38+0.062 10.08%3.75°
0 49.91+1.30° 1.57+0.412 0.56+0.02% 26.03+1.76°
4 78.59£13.01°¢ 1.3320.79° 0.60£0.06° 42.96+11.58°
9 78.21+4.45¢° 2.63+0.192 0.51+0.01° 32.44+4 55%
A12 13 72.434£10.21%¢ 2.1610.54% 0.49+0.032c 24.61+1.512
17 67.591+4.19 1.9611.952 0.37£0.132 16.87+13.272
20 78.4445.03° 15.17+1.07¢ 0.43£0.02% 23.47+1.20°
24 61.7816.69% 8.5713.14¢ 0.50£0.04>< 26.9616.55°
27 62.67+8.623 4.2110.93° 0.45£0.07%> 24.80+7.612
0 49.91+1.30° 1.57+0.412 0.56+0.02° 26.03+1.76%
5 73.7642.72% 0.14+0.832 0.43+0.072 22.70+6.942
9 81.47+16.93° 9.69+4.84° 0.52+0.02% 36.8416.86°
A2? 13 60.96+2.36% 2.84+0.25° 0.47+0.08* 24.60+7.54%
17 69.97(+7.36 2.44+1.562 0.46+0.07%* 23.65+7.54%
20 65.53(+0.84¢°b° 9.56+1.37° 0.52+0.03% 30.27+3.742>
24 74.96+5.09> 15.39+1.92¢ 0.44+0.022 22.70+4.68°
27 63.09+8.372° 2.49+1.08° 0.42+0.102 20.05+10.80°
0 49.91%1.30° 1.57+0.412 0.56+0.02° 26.03+1.76%
6 78.02+1.75 1.49+0.06° 0.42+0.07% 21.33+6.16%
9 81.89+13.76¢ 7.3946.02% 0.35+0.072 21.88+10.072°
A3? 13 68.82+2.77%° 1.88+0.78° 0.41+0.04% 22.23+5.19
17 78.41+3.24% 10.214£2.82° 0.48+0.03 32.3044.96°
20 77.3544.48 10.17+7.33° 0.41£0.012 20.22+1.982
24 68.05+2.47" 14.41+1.38° 0.44+0.05% 21.25%7.11%
27 58.65+2.40% 11.53+4.76° 0.40+0.06% 16.3215.45°

'C: Stored at ambient temperature (212 C).

2A1, Stored at 5C after 36 h fermentation at 21+2°C; A2, Stored at 5C after 60 h fermentation at 21+2C; A3, Stored at 5C after 84 h
fermentation at 2142 C. **Means in each column with different superscripts are significantly different (P<0.05).
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Table 3. The results of sensory evaluation of Alaska pollack Theragra chalcogramma sikhae during fermentation

Fermentation Overall acceptance Odor
time (days) C! A12 A2? A3? C A1 A2 A3
2 6.30+0.47% 6.70+0.47°
3 6.38+0.50 6.67+1.15°
4 6.52+0.51°  6.71+0.46° 6.24+0.54°  6.38+0.50°
5 6.84+0.37" 6.89+0.32¢ 6.26+0.56° 6.79+0.42¢
6 6.16+0.37" 6.79+0.42° 5.32+0.48¢ 7.210.42¢
9 5.52+0.51° 6.90+0.30° 6.86+0.36¢ 6.81+0.40° 5.20+0.46° 6.24+0.54° 6.71+0.46¢ 7.00+0.00¢
13 448+051% 7.10£0.30' 7.29+0.46° 6.76+0.54° 5244044 6.71+0.46° 6.76+0.449 7.1440.36¢
17 42140420 5264045 6.95+0.23¢ 4.74+0.45 5.00£0.00° 6.21+0.54* 6.63+0.50° 5.68+0.48°
20 3.20+0.46° 4.67+0.48° 521+0.41° 4.50+0.51 450+051° 6.38+0.49° 6.08+0.38° 4.33+0.48"
24 247+051° 43740500 4.58+0.51° 4.58+0.51% 3.53+0.51® 5.37+0.50° 3.95+0.23° 4.32+0.48°
27 2.13+0.34* 4.08+0.28° 4.29+0.46° 4.42+0.50° 2.38+0.49° 5.33+0.48° 3.92+0.28° 3.71+0.46°
Fermentation Taste Texture
time (days) C A1 A2 A3 C A1 A2 A3
2 6.35+0.49 6.35+0.499
3 6.43+1.299 6.33+0.48¢
4 6.62+0.50%" 6.76+0.44¢ 6.38+0.50¢ 6.67+0.48¢
5 6.95+0.23" 6.84+0.50° 6.32+0.48¢ 6.84+0.37¢
6 6.68+0.48 7.32+0.48° 6.26+0.459 6.74+0.45°
9 5.71+0.46 7.10£0.30° 6.81#0.40¢° 6.57+0.51° 557+0.51 6.76+0.44¢ 6.71+0.46¢ 6.52+0.51%
13 4.43+0.51°  7.24+0.44° 7.33+0.48° 6.48+0.60 5.19+0.40° 6.71+0.46° 7.24+0.44° 6.43+0.51¢
17 3.68+0.48¢ 5.05+0.23° 6.42+#0.51° 4.58+0.51° 453+0.51¢ 558+0.51° 6.79+0.42¢ 5.68+0.48°
20 3.1740.38° 4.54+0.51° 4.88+0.34° 4.42+0.50° 4.04+0.36° 5.54+0.51° 567+0.48° 550+0.51°
24 2.00£0.00° 4.32+0.48%® 4.53+0.512 4.32+0.48° 3214042 521+0.42> 5324048 4.68+0.48°
27 1.13£0.34° 42130412 4.462051° 4.25+0.74* 2.54+0.59" 4.58+0.50° 4.17+0.48° 3.04+0.20°

'C: Stored at 21+2C.

2A1, Stored at 5C after 36 h fermentation at 21+2°C; A2, Stored at 5C after 60 h fermentation at 21+2C; A3, Stored at 5C after 84 h
fermentation at 2142 C. *"Means in each column with different superscripts are significantly different (P<0.05).
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Table 6. Pearson's correlation between overall acceptance and sensory characteristics of Alaska pollack Theragra chalcogramma sikhae

during fermentation

Correlation coefficient (r)

Characteristics
C! A2? A3?
Odor 0.847" 0.517" 0.829" 0.831"
Taste 0.936" 0.900" 0.862" 0.877"
Texture 0.910” 0.801" 0.854" 0.677"

'C: Stored at 21+2C.

2A1, Stored at 5C after 36 h fermentation at 21+2°C; A2, Stored at 5C after 60 h fermentation at 21+2C; A3, Stored at 5C after 84 h

fermentation at 2142 C. ** Significant at P<0.01.
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