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Abstract

Microbial and chemical changes of salt-fermented youbsak which is a traditional processed fish pro-
duct only manufactured in Hampyung bay region were investigated in this study. Total microbial
cells of salt-fermented youbsak was gradually increased up to 30 days fermentation and then it was
decreased. The pH and total acidities of fermented youbsak were not greatly changed, except for
a rapid decrease in pH and acidity after 15 days fermentation. Volatile basic nitrogen and amino-type
nitrogen were rapidly increased until 30 days fermentation and then slightly decreased by adding
the extracted soup of pig bones. Palmitic acid was the most abundant fatty acid, and the major free
amino acids in salt-fermented youbsak were composed of leucine, tyrosine, glutamic acid, valine, isoleu-

cine, alanine and methionine.
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Fresh sample
| Washed with 1% NaCl solution

[ I
Added 18% NaCl Added 22% NaCl
L ]

Fermented at 20£1C for 30 days

Separated the liquid part, boiled for ca. 20 min.
and mixed with the coolker effluent of pig-bone

Fermented at 20£1T for 3 days

I
Separated the liquid part,
boiled for ca. 20 min. and cooled

Fermented at 2021 for 7 days

[
Separated the liquid part,
boiled for ca. 20 min. and cooled

Fermented at 2021T for 40 days

Fig. 1. Schematic diagram for preparation of salt-fer-
mented youbsak
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Table 1. Media composition for viable cell counts
Amount(g/100 ml)

Component
Aeroblc Anaerobic

Glucose 1.0 1.0
Yeast extract 0.3 0.5
Sea food pickle 1.0 1.0
Agar 16 14
NaCl 2.5 2.5
Poly-peptone 1.0 1.0
Beef extract 1.0 0.1
pH 7.0 7.0

Table 2. Operating conditions for the analysis of fatty
acid methyl esters by gas liquid chromatography

Instrument Varian mode 3400
Column DB wax(30 mx0.32 mm 1D, 0.25um)
Detecter F1D

Injector Temp. 210C
Detector Temp. 240C
Column Temp. 165C (1 min)-2C /min-200C (1.5 min)

Split ratio 50:1
Injection vol. 1 W
Carrier gas N.

Flow rate 20 m//min
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Table 3. Operating conditions for the analysis of free
amino acid by HPLC

Instrument : Waters Associate

Column PICO.TAG column(l5 cmXx39
mm 4 pm)

Detector : Waters 441 UV detector

Wave length : 254 nm

Injection volume 210 W

Standard concentration 0.125 pmole/m/
Mobile phase :
A : Sodium acetate 20g
Triethylamine 600 p/(0.05%)
Milli Q quality water 1/
Adjusted to pH 6.4 with phosphoric acid
Mixed above solution with acetonitrile(94 : 6, v/v)
B : 60% acetonitrile
Gradient table

Time Flow %A %B Curve
Initial 1.0 100 0 *
10:00 1.0 54 46 5
10:50 1.0 0 100 6
11:00 1.5 0 100 6
14:00 15 0 100 6
14:50 15 100 0 6
20:50 1.5 100 0 6
21:00 1.0 100 0 6

Table 4. Changes of the proximate composition and
the salinity during the fermentation of youbsak at diffe-
rent NaCl concentrations wet basis(%)

Fermentatlon time(days)

0 15 30 34 42

Moisture  18% 714 622 623 634 629 62.7
22% 714 595 580 585 564 56.0

Lipid 18% 75 68 67 69 70 70
22% 75 70 74 73 73 72

Protein 18% 172 159 158 159 158 157
22% 172 165 168 165 165 168

Ash 18% 35 149 150 136 14.1 143
22% 35 168 176 175 196 198

Salinity 18% 0.3 94 96 95 97 99

22% 03 123 138 137 140 141
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Fig. 2. Changes of total viable cell counts during the
fermentation of youbsak at different NaCl concentra-
tions
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Fig. 3. Changes of pH during the fermentation of youb-
sak at different NaCl concentrations
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Fig. 4. Changes of total acidity during the fermentation
of youbsak at different NaCl concentrations
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Fig. 5. Changes of volatile basic nitrogen (VBN) during
the fermentation youbsak at different NaCl concentra-
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Fig. 6. Changes of NH;-N during the fermentation of
youbsak at different NaCl concentrations
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Fig. 7. Changes of acid values during the fermentation
of youbsak at different NaCl concentrations
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Table 5. Changes of fatty acid composition of total
lipid during the fermentation of youbsak at 18% NaCl
concentration (area%)
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Table 6. Changes of fatty acid composition of total
lipid during the fermentation of youbsak at 22% NaCl
concentration (area%)

Fermentation time(days)

Fatty acid R
15 30 34 42 81
Cuao 117 110 111 109 107 106
Ciso 0.8 0.5 04 0.7 0.5 0.4
Cus:p 203 201 19.7 206 195 18.9
Cizo 14 14 1.3 1.3 13 14
Ciso 2.6 2.8 28 2.8 2.8 2.7
Ciow 0.6 0.6 0.6 0.3 0.7 0.6
Ca:o 0.9 0.9 1.0 13 0.9 1.1

Saturated 383 373 369 379 364 357

Cien 165 160 161 1567 155 158

Cisi 14.2 15.2 15.2 15.2 15.0 14.8
Monoene 307 312 313 309 305 30 6
Cis: 0.8 0.9 0.9 04 1.0 1.0
Ciss 0.6 0.7 0.6 13 0.7 0.6
Cao:s 12 1.1 1.2 1.3 1.3 14
Cons 14.6 15.5 154 13.5 16.0 16.3
Cazs 1.2 1.1 1.3 14 14 14
Caz 5.1 53 55 5.0 5. 7 6.0

Polyene 235 246 249 22 9 /26 1 26 7

Fermentation time(days)

Fatty acid —_—
15 30 34 42 81

Cian 117 104 111 10 8 114 107
Ciso 0.8 0.6 0.5 0.6 05 0.6
Cis 203 196 199 206 197 19.6
Ciz 14 14 14 14 14 1.3
Ciso 2.6 2.8 25 29 2.7 2.9
Cig 0.6 0.6 0.6 0.7 0.6 0.7
Coo 0.9 1.0 11 1.0 0.9 09

Saturated 38 3 36. 4 371 380 372 367
Cisn 165 153 150 156 156 155

Cusa 142 151 139 157 146 161

Monoene 30.7 304 287 313 302 316

Ciaz 08 0.8 0.9 1.0 0.9 0.9
Ciss 0.6 0.6 0.6 0.7 0.6 0.6
Cona 1.2 1.5 13 1.2 1.3 1.3
Caos 146 155 164 142 159 154
Cazs 12 1.3 1.3 1.3 13 13
Coa 5.1 6. 0 6.0 5.4 5.7 5.0

Polyene 23. 5 25. 7 265 238 25 7 245
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Table 7. Changes of free amino acids during the fermentation of youbsak at 18% NaCl concentration

Dry basis(mg%)

Fermentation time(days)

Amino acids 0 15 30 34 42 81
Xy Y? X Y X Y X Y X Y X Y

Asp 729.1 18.1 1258.3 6.1 826.9 35 655.8 42 12105 4.7 2046.5 5.8
Glu 201.3 5.0 1440.1 7.0 22849 9.7 1495.2 9.7 21186 83 3201.2 9.1
Ser 168.0 42 692.3 3.3 967.2 4.1 254.8 16 4079 16 36.6 0.1
Gly 2253 5.6 682.5 33 1072.0 45 580.6 3.8 992.7 39 14244 4.0
His 503.6 125 898.4 4.3 1618.0 6.9 957.1 6.2 15198 6.0 2001.1 5.7
Arg 95.7 24 1757.0 85 2572 1.1 4269 28 11919 4.7 350.8 1.0
Thr 664.5 16.5 11456 55 1136.8 48 719.6 47 12179 4.8 1430.2 4.0
Ala 3186 79 964.3 4.7 1218.8 52 870.2 56 13753 54 1611.6 46
Pro 193.7 4.8 626.9 3.0 897.1 3.8 582.3 38 8514 33 1366.3 3.9
Tyr 1326 33 1781.6 8.6 1888.2 8.0 1205.1 78 24053 9.4 36331 103
Val 134.7 33 14315 6.9 1806.7 7.7 1127.2 73 20498 8.0 3126.5 8.8
Met 101.6 2.5 1188.8 57 1314.0 5.6 964.0 62  1696.3 6.7 2602.5 74
Cys 45.3 1.1 686.9 33 110.2 05 4270 28 10088 4.0 13554 38
lle 109.3 2.7 1453.4 7.0 1824.9 7.7 1224.2 79 18573 7.3 29440 8.3
Leu 169.0 42 1899.6 9.2 2560.7 109 16417 106 24095 94 37452 106
Phe 103.7 26 1151.6 5.6 1484.4 6.3 946.6 6.1  1310.0 5.1 2109.0 6.0
Lys 137.6 34 1655.5 8. 0 2297.3 9.7 1386.6 9.0 18785 74 23724 6.7
Total 40336 100.1 20714.3 100 0 23565.3 10040 15464.9 100.1 25501.5 100.0 35356 8 100.1

VAll values shown at X columns are mg% of free amino acids.
PAll values shown at Y columns are % to total free amino acids.
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Table 8. Changes of free amino acids during the fermentation of youbsak at 22% NaCl concentration

Dry basis(mg%)

Fermentation time(days)

Amino acids 0 15 30 34 42 81
Xv Y2 X Y X Y X Y X Y X Y

Asp 729.1 18.1 2538.1 13.8 812.1 2.7 577.1 45 11245 6.1 940.8 38
Glu 201.3 5.0 927.6 51 1903.8 64 993.5 79 2086.5 11.3 3365.1 134
Ser 168.0 4.2 608.8 3.3 1245.3 4.2 633.6 49 812.2 44 3255 1.3
Gly 225.3 5.6 430.7 24 974.4 33 492.3 38 561.6 3.1 926.4 3.7
His 503.6 125 1428.7 78 22475 7.6 905.6 7.0 966.7 53 10111 4.0
Arg 95.7 24 1218.8 6.7 20979 7.1 664.0 5.2 714.3 39 159.5 0.6
Thr 664.5 165 18403 10.0 1353.0 4.6 727.3 5.6 926.3 50 9985 40
Ala 318.6 79 1833.7 10.0 2874.2 9.7 1512.4 11.7 2257.8 12.3 3686.0 14.7
Pro 193.7 4.8 4378 24 975.8 3.3 500.2 39 689.9 3.7 990.3 39
Tyr 132.6 33 1133.2 6.2 2331.8 79 690.8 54 1132.2 6.2 1533.1 6.1
Val 134.7 33 1031.8 5.6 2002.5 6.8 774.5 6.0 1055.6 5.7 1768.8 7.1
Met 101.6 2.5 866.7 4.7 1890.0 6.4 619.0 4.8 832.6 4.5 2092.8 8.3
Cys 453 1.1 175.0 1.0 1567.2 53 242.6 19 323.2 1.8 161.1 0.6
Ile 109.3 2.9 838.4 4.6 1680.9 5.7 802.6 6.2 1080.5 59 1777.2 7.1
Leu 169.0 4.2 1204.2 6.6 23514 79 11116 8.6 1601.9 8.7 2546.1 10.2
Phe 103.7 2.6 748.1 4.1 1234.7 4.2 643.6 5.0 900.2 49 1393.5 5.6
Lys 1376 34 1065.5 5.8 2087.4 7.0 999.8 7.8 1335.1 7.3 1408.3 5.6
Total 4033.6 100.1 183274 100.1 296299 100.1 12890.5 1000 184011 100.1 25084.1 100.0

DAll values shown at X columns are mg% of free amino acids.
DAll values shown at Y columns are % to total free amino acids.
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