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Abstract

Andong Sickhae is a traditional Xorean fermented rice product which is made from glutionous
rice, malt, radish, ginger and red pepper. The changes in chemical composition, pH, amino
nitrogen, amino acid, enzyme activity and free sugar of a traditional Andong Sickhae were
monitored during the fermentation and storage at 4°C, The changes in ash, crude fat and meisture
the contents during Andong Sickhae fermentation and storage were negligibie. The pH of the
product tended to decrease in the course of fermentation and storage and it showed the minimum
value of 3.90 afier 20th day of storage. On the other hand the maltese continued to inerease up
from 6.35¢ to 9.85g/100ml by 15th day of storage. The content of amino nitrogen in Andong Sickhae
gradually increase up to 22.40mg% by 3th day of fermentation. Glutamic acid and aspartic acid
were the major amino acid in water and salt soluble protein in Andong Sickhae.
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Table 1. Contents of general compositicn during the fermentation and storage at 4°C of traditional Andong

Sickhae (9%)
Storage time (day)
0 1 2 3 4 6 8 10 16 20

Moigture 86.02 86.30 86.45 87.16 87.48 817.19 87.67 87.78 87.87 87.92
Crude fat 0.14 0.13 0.11 0.10 0.11 0.10 Q.11 0.20 0.20 0.14
Crude protein 1.36 1.39 1.56 1.55 1.67 1.47 1.45 145 1.45 1.26
Crude fiber 0.18 0.17 0.18 0.18 0.17 0.18 .16 0.17 0.18 0.17
N.F. extraction 11.99 1181 11.51 10.08 10.36 10.86 1041 10.18 10.10 10.31
Agh 0.21 0.20 0.20 0,20 0.21 0.21 0.20 0.20 0.20 0.20
pH 5.96 5.81 4.79 4.36 4.31 4.20 4.20 4.08 3.98 3.90
Total acidity 0.21 0.21 0.21 0.22

0.22 0.24 0.26 0.27 0.27 0.28

N.F. extraction : Nitrogen free extraction

Table 2, Changes of the total sugar and reducing sugar of contents during fermentation and storage ai 4° C of

traditional Andong Sickhkae
Storage time (day)
o 1 2 3 4 6 8 10 15 20
Total sugar(%o) 9.2 12,0 12.8 133 13.4 13.4 13.8 13.6 138 139
Reducing sugar{%) 8.3 29 9.6 10.7 10.8 i1.0 12,1 127 12.9 13.2

Table 3. The free sugar of traditional Andong Sickhae during fermentation and storage at 4°C by HPLC

{ g/100ml}
Storage time {day}
0 1 2 3 54 8 10 15 20
Fructose 0.50 0.55 0.60 0.65 .85 0.70 .80 .80 Q.70 0.70
Glucose 1.10 1.20 1.25 1.95 1.96 2.00 2.058 2.20 2.35 2.65
Maltose .35 £.50 6.80 6.85 6.90 7.50 .15 275 9.85 .85
Maltotriose 0.50 0.68 1.00 1.32

1.32 0.82 0.20 - — -
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Table 4. Changes of nitrogen compoeunds during fermentation and storage ai 4° C of traditicnal Andong Sickhae

Storage time (day)
o 1 2 3 4 6 8 10 5

Crude protein (%) 1.36 1.39 1.55 1.55 1.67 1.47 1.45 1.45 146 1.26
Amino nitrogen (mg%) 1540 1848 2170 2240 2310 23.80 2450  25.90 26.74 30.80
Ammonia nitrogen (%) 0.20 0.18 0.17 0.15 0.14 0.14 Q.14 0.14 013 013
Water soluble

protein (mgfml) 1.20 1.10 1.00 0.90 0.90 0.90 0.80 0.80 0.80 .80
Salt soluble

protein (mgfonl} 3.40 3.00 2.60 2.70 2.60 2.40 2.40 2.30 230 230

‘Table 5. Composition of free amine acid traditional Andong Sickhae during fermentation and storage at 4°C

(mg/100ml)
Storage time (day)
o 1 2 3 4 6 8 10 15 20
Aspartic acid 27.0 274 274 289 28.7 28.8 209.0 29.2 29.3 294
Threonine 2.1 22.3 116 18.7 22.7 22.7 224 22.5 23.0 20,7
Serine 1092 12.1 15.7 18.0 178 14.6 17.5 162 14.6 134
Glutamic acid 10.9 23.0 0.7 7.6 22.8 12.9 21.9 17.8 15.3 13.1
Proline 59.5 96.3 90.2 115.2 105.3 97.5 107.7 105.1 98.6 88.2
Glycine 7.0 12.4 12.2 12.2 12.3 12.8 12.7 13.1 13.3 14.7
Alenine 16.0 16.1 18.1 16.5 1686 18.5 15.1 4.8 235 156
Cystine 1.0 trace trace trace trace trace trace trace trace trace
Valine 1.9 120 13.2 12.1 12.3 12.5 13.1 11.3 11.0 310.9
Methionine 1.7 22.3 24 1.8 2.4 2.0 3.0 2.6 34 3.5
Iscleucine 8% 100 10.0 6.1 10.3 6.6 10.7 9.0 7.3 6.4
Leucine 14.6 14.4 14.7 146 14.8 14.3 14.7 14.1 11.9 S.0
Tyrosine 2.2 11.2 11.5 11.8 11.4 16.3 10.5 5.6 8.7 8.5
Phenylalanine 12.3 154 14.6 15.7 16.0 16.0 16.0 16.1 156.9 15.7
Histidine 15.1 17.3 16.9 16.9 18.5 16.4 183 9.0 26.5 278
Liysine 8.9 6.2 5.4 3.1 5.2 3.3 89 5.1 30 18
Arginine 119 17.2 20.1 2657 202 215 233 21.2 13.7 7.5
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Table 6. Composition of amino acid in water soluble protein of traditional Andong Sickhae during fermen-

tation and storage at 4°C (mg/e)
Storage time (day)
0 1 2 3 4 8 8 10 15 20

Aspartic acid 106.4 101.6 86.9 205 93.8 79.3 84.1 79.5 88.5 7.86
Threonine 556.3 52.0 42.0 440 45.3 45.3 40.9 6.8 32.1 37.1
Serine 47.0 47.2 39.2 401 45.3 42.2 35.7 34.9 315 40.7
Glutamic acid 120.2 112.2 109.7 118.7 108.1 1119 103.1 28.1 93.1 102.5
Proline 842 85.8 76.5. 94.8 100.5 98.3 90.9 83.3 7.7 102.1
Glycine 558 50.0 43.1 46.1 48.5 471 44.4 42.0 3886 44.8
Alanine 54.1 56.8 48.8 50.6 502 50.6 46.5 43.0 35.4 408
Cystine trace trace irace irace trace trace trace trace trace trace
Valine 55.8 51.5 48.9 47.9 486 49.7 45.6 42.5 3T 43.1
Methionine 2.5 2.6 2.0 2.2 3.9 2.2 1.9 1.2 106 11.0
Isoleucine 512 50.8 43.4 45.8 44.4 43.0 39.4 35.2 212 320
Leucine 72.7 13.6 67.1 89.7 £6.8 7.9 62.3 56.4 477 54.9
Tyrosine 377 424 180 18.3 4.5 14.1 3.9 5.2 276 35.1
Phenylalanine 9.5 84.1 68.5 69.2 62.7 88,5 56.4 47.0 307 374
Histidine 481 49.0 40.7 54.0 556.6 688 58.5 486 25.3 34.9
Lysine 53.2 58.4 52.2 4.4 53.0 60.0 49,7 46.0 383 47.1
Arginine 801 7.5 60.2 60.4 62.7 67.1 51.8 53.0 348 44.7

Table 7. Composition of amine acid in salt soluble protein of {raditional Andong Sickhae during fermen-

tation and storage at 4°C (me/g)

Storage time (day)
0 1 2 2 4 6 8 10 15 20

Aspartic acid 1036 101.4 99.5 94.1 94.2 929 92.7 092.8 92.3 91.0
Threonine 41.3 42.6 42.9 315 364 327 341 341 34.1 34.0
Serine 46,9 46.7 516 49.4 48.3 455 46.3 45.3 29.2 41.9
Glutamic seid 143.7 137.8 135.9 1189 1283 106.2 105.8 104.9 165.5 104.7
Proline 771 71.6 58.7 53.6 69.9 721 31.1 44.9 321 50.9
Glyeine 632 52.0 55.2 49.5 58.8 546 51.0 45,7 471 44,1
Alanine 59.6 53.1 55.3 50.1 51.2 48.9 486 42.1 428 419
Cystine trace trace trace trace trace trace trace trace trace trace
Valine 70,7 87.0 59.4 54.3 51.5 45.5 472 58.8 59.1 52.9
Methionine 6.9 5.1 5.2 29 8.2 5.4 6.5 4.3 5.4 5.0
Isoleucine 478 471 44 .4 34.8 40.2 419 35.6 33.1 387 32.7
Leucine 72.5 67.6 4.7 57. 50.3 469 58.9 589 B84.2 60.2
Tyrogine 35.5 32.8 43.3 28.6 288 31.7 319 339 85.1 333
Phenylalanine 43.3 41.7 47.9 35.8 399 478 36.8 35.9 40.3 37.8
Histidine 69.1 609 41.1 50.4 488 454 46.2 45.1 43.5 41.8
Lysine 9.8 65.1 86.2 49.1 50.7 67.0 37.6 26.6 46.6 4£7.1
Arginine 391 37.8 55.8 316 33.2 375 46.9° 50.6 53.1 57.0
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Table 8. The activities of protease and amylase of traditional Andong Sickhae during fermentation and

storage at 4" C
Storage tire (day)
0 1 2 3 4 6 8 10 i5 20

Acid protease 0.67 1.80 1.85 1.97 1.95 1,92 1.92 1.90 1.73 1.67

(unityml)
Liquefying amylase .76 12.00 12.42 12,50 14.68 12,38 10.81 10.13 9.82 8.00

05
Saccharogenic amylase g g9 186 282 344 327 327 295 283 244 228

(unit/ml)
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