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Abstract

As one of the research series for the industrialization of sikhae, this study was evaluated the taste compounds
present in different temperature conditions, 5°C, 20°C and alternating temperature (stored at 5°C after 10 days
fermentation at 20°C), respectively. The changes in proximate compositions were negligible but the amounts of
total sugar decreased during fermentation. The pH of sikhae products except the product fermented at 5°C,
decreased during fermentation and was maintained at the rage of 3.8~4.4 after 10 days. The values of acidity,
VBN and amino-N gradually increased with fermentation times and with increasing temperature condition
in all products. Three organic acids (lactic, citric and malic acid) were disclosed as key compounds affecting
the sourness in Alaska pollack sikhae. The result of taste value revealed that 6 amino acids having sweet and
umami taste (aspartic acid, glutamic acid, alanine and lysine) and bitter taste (valine and methionine) as major
amino acids affecting the taste of sikhae products, and increased with fermentation times. Hypoxanthine was
the main component in ATP related compounds. Amino-N was comprised more over 50% of the Ex-N in sikhae

products, and followed by total creatinine-N, TMAO-~N and TMA-N in that order.
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Table 1. Changes in proximate composition of Alaska pollack sikhae during fermentation (g/100 g)

Temp. (°C) Fermentation days Moisture Crude protein Crude fat Total sugar Crude ash
0 73.40+0.03" 10.28+0.08 047+0.07 13.41£044 4.80%0.04

5 14 T20710.03 10.75:0.05 0.71=0.03 10.839+0.12 433%0.04

28 72.63£0.06 10.860.05 0.88=0.02 852=£0.13 420+0.03

43 73.84£0.04 8.78%0.02 0.50£0.06 852+0.38 4.18+0.02

0 73.40%£0.03 10.28%+0.08 047007 13.41£0.44 480%£0.04

20 15 71.26x0.05 12.750.05 0.80+0.03 7.39+0.39 4.28+0.07

29 71.06%+0.03 13.06=0.05 0.710.04 5.63+0.09 4.23%0.05

0 73.40%=0.03 10.28£0.08 0.47x0.07 13.41%£0.44 4.801+0.04

Alt. temp.m 16 71.79=£0.07 13.65£0.14 0.88+£0.03 11.34£0.10 4.55+0.03
27 71.65=0.03 12.05£0.00 0.73£0.02 6.69+0.05 423%0.03

UMean value standard deviation (n=3).

RINDS temp.: Fermented at 5°C after 10 days fermentation at 20°C.
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1,443.02 mg%, & 16914+ 1,223.01 mg%, 5°C &4 28
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B-alaninie 5 9F2] Felotui4te] A AL 556%F AA]
tgd =, 20°CollA] 1547 A48 e A s ol A &= gluta-
mic acid, alanine, leucine, lysine, proline, aspartic acid,
8%F2| ofnliabe] 552%F A shed ).
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valine, glycme
:LE»] al \. -~
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4 fre] otvieilo] 555%F, 5°CellA] 28Ut A8 =
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ot A e ) E S A N A Fel = ofv| ik
248 Aol A9 flsla, ohak gk xbeo)ut gl e},
Taste valueE A4 27 2E 7719 Ao A as-
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tamic acid A B4 DA JleE e Y 8 fElotw]n
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Table 3. Changes in free amino acids of Alaska pollack sikhae during fermentation
b Fermentation time (days)
Amino acids TaStfmth/rgi*)’dd 0 15 (20°C) 16 (Alt. temp?) 28 (5°C)
3 Concn® T-vY  Conen. T-V Concn. T-V Conecn. T-V
Taurine N/A” 69.25 62.19 5861 61.33
Urea N/A N/DY N/D N/D 69.05
Aspartic acid 3 42.05 14.02 88.84 29.61 30.35 10.12 57.17 19.06
Threonine 260 16.91 0.07 53.78 0.21 26.91 0.10 32.29 0.12
Serine 150 16.14 0.11 58.70 0.39 30.07 0.20 38.53 0.26
Asparagine 1000 3.83 0.00 7.59 0.01 5.75 0.01 4.30 0.00
Glutamic acid 5 25.58 512 167.53 33.51 11436  22.87 67.65 13.53
@ -Aminoadipic acid N/A 0.70 2.55 2.01 1.40
Proline 300 36.86 0.12 89.59 0.30 82.32 027 73.16 0.24
Glycine 130 21.97 017 74.94 0.58 59.92 0.46 41.69 0.32
Alanine 60 31.76 0.53 104.81 1.75 147.20 2.45 68.22 1.14
Citrulline N/A 6.60 6.59 7.26 11.02
@ - Aminoisobutyric acid N/A 2.39 4.70 18.17 3.35
Valine 40 22.25 0.56 76.37 1.91 64.63 1.62 50.85 1.27
Cystine N/A 9.05 9.99 9.96 9.38
Methionine 30 9.08 0.30 4196 1.40 34.33 1.14 24.92 0.83
Cystathionine N/A 1.93 3.96 3.69 3.38
Isoleucine 90 8.56 0.10 38.46 0.43 30.74 0.34 23.91 0.27
Leucine 190 14.26 0.08 99.27 0.52 79.15 0.42 4525 0.24
Tyrosine N/A 9.98 9.69 8.26 19.65
B-Alanine N/A 22.21 19.76 21.79 13.91
Phenylalanine 90 12.45 0.14 57.91 0.64 4898 0.54 31.54 0.35
B-Aminoisobutyric acid N/A 13.01 11.04 8.56 0.45
Homocystine N/A 4.67 4.25 9.46 5.24
¥ ~Amino-n-butyric acid N/A 14.19 23.48 36.76 28.18
Ethanolamine N/A 6.11 12.70 1241 9.94
Ammonium chloride N/A 57.28 128.41 120.54 108.26
Hydroxylysine N/A 2.35 9.00 874 352
Ornithine N/A 1.34 34.30 17.27 30.68
Lysine 50 14.62 0.29 94.69 1.89 72.14 1.44 52.65 1.05
1-Methylhistidine N/A 13.00 11.39 10.87 11.38
Histidine 20 517 0.26 3.07 0.15 9.01 0.45 8.08 0.40
3-Methylhistidine N/A 1.23 3.35 4.56 2.20
Anserine N/A 36.22 25.70 26.40 26.06
Arginine 50 47.46 0.95 2.42 0.0 1.81 0.04 43.08 0.86
Total 600.46 1,443.02 1,223.01 1,081.66
"Taste threshold; refer to Kato et al. (18).
DAlt. temp.: Fermented at 5°C after 10 days fermentation at 20°C.
YConcentration are on a dry weight and salt free basis (mg/100 g).
YTV (taste value): The content of each compound divided by the threshold of each compound.
“N/A: Not available.
9N/D: Not detected.
Table 4. Changes in ATP related compounds of Alaska pollack sikhae during fermentation (mg/100 g)
Temp.  Fermentation ATP related compounds
*C) days ATP ADP AMP IMP Inosine Hypoxanthine
0 0.34 (0.02)” 0.36 (<0.01) 0.84 (<0.0D) 0.42 (<0.01) 2.68 (0.01) 3.78 (0.02)
5 14 0.18 (0.02) 0.39 (0.04) 0.81 (0.06) 0.35 (<0.01) 0.35 (<0.01) 4.36 (0.01)
28 N/DY N/D 0.01 (<0.0D 0.08 (<0.01) 0.05 (<0.01) 2.17 (0.01)
20 0 0.34 (0.02) 0.36 (<0.01) 0.84 (<0.01) 0.42 (<0.01) 2.68 (0.01) 3.78 (0.02)
15 N/D 0.02 (0.01) 0.34 (0.01) 0.19 (0.01) 0.05 (0.02) 4.86 (0.01)
Alt. temp.” 0 0.34 (0.02) 0.36 (<0.01) 0.84 (<0.01) 0.42 (<0.01) 2.68 (0.01) 3.78 (0.02)
: : 16 N/D 0.03 (<0.01) 0.35 (0.01) 0.19 (<0.01) 0.07 (<0.01) 445 (0.01)

Dalt. temp.: Fermented at 5°C after 10 days fermentation at 20°C.
Mean value (standard deviation) (n=3).

N/D: Not detected.
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Table 5. Changes in Ex-N, trimethylamine oxide (TMAOQO)-N, trimethylamine (TMA)-N and total creatinine-N of Alaska pol-

lack sikhae during fermentation (mg/100 g)
o Fermentation _ _ . Total )
Temp. (°C) days Ex-N TMA-N TMAO-N creatinine-N Amino-N
0 326.00 (0.78)” 036 (0.01) 7.42 (0.11) 31.13 (<0.01) 102.22 (0.22)
5 14 277.58 (6.23) 0.76 (0.01) 554 (0.01) 37.42 (0.21) 135.92 (0.08)
28 358.34 (4.59) 0.46 (<0.01) 577 (0.02) 3255 (<0.01) 159.33 (0.17)
0 326.00 (0.78) 0.36 (0.01) 7.42 (0.11) 31.13 (<0.01) 102.22 (0.22)
20 15 441.20 (2.47) 2.66 (0.01) 5.55 (0.03) 23.18 (<0.01) 242.04 (0.16)
29 550.76 (6.35) 2.75 (<0.01) 7.50 (0.06) 23.87 (0.20) 284.92 (0.08)
0 326.00 (0.78) 0.36 (0.01) 7.42 (0.11) 31.13 (<0.01) 102.22 (0.22)
Alt. temp.” 16 488.38 (4.63) 1.78 (0.01) 4.86 (0.03) 27.45 (<0.01) 206.44 (0.08)
27 581.89 (0.89) 2.38 (0.01) 5.16 (0.03) 29.00 (<0.01) 271.00 (0.40)

YAlt, temp.: Fermented at 5°C after 10 days fermentation at 20°C.

P Amino-N: Calculated by Formal titration method (10).
"Mean value (standard deviation) (n=3).
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