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Abstract

Traditional Andong sikhe was produced by fermenting L. bulgaricus LBS 47 and S. cerevisiae SCS 5. The
changes of nitrogen compound and amino acid during fermentation and storage were investigated. Crude
protein was increased until 4days, the main fermentation period. Amino form nitrogen increased up to 37.50
mg% at the 2nd day of fermentation and the product tasted best at this time. Water soluble and salt soluble
protein decreased during fermentation. Proline and aspartic acid were the two major free amino acids. The
free methionine increased while the free lysine decreased in the process of fermentation. The amino acids of
water soluble protein and salt soluble protin were totally 17 kinds. The major amino acids of water soluble
and salt soluble protein were glutamic acid and aspartic acid. The arginine content of salt soluble protein

increased as the fermentation proceeded.
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(Zingiber officinale Ginger), 1157V5-(Capsicum annum
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Fig. 1. Flow chart for the fractionation of soluble protein
from Andong sikhe.
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Table 1. Changes in nitrogenous compounds of Andong sikhe with mixed cultures during fermentation and storage

at 5°C
Days
Nitrogen compound
0 1 2 3 4 6 8 10 15

Crude protein (%) 1.10 1.10 1.16 1.19 1.27 1.17 1.10 1.04 1.03
Amino nitrogen (mg%) 36.50 36.80 37.50 39.88 40.02 40.02 41.28 42.40 42.68
Ammonia nitrogen (%) 0.21 0.20 0.19 0.05 0.05 0.04 0.04 0.04 0.02
Water soluble protein (mg/mL) 1.83 143 1.24 1.08 1.01 0.97 0.95 0.94 0.93
Salt soluble protein (mg/mL) 3.11 3.02 2.86 2.7 2.59 2.52 2.45 2.40 2.32
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Table 2. Contents of alcohol in Andong sikhe during

fermentation and storage at 5°C ppm (W/v)
Fermentation and storage (days)
0 1 3 6
Ethyl alcohol 2.02 4.90 1069  11.28
Amyl alcohol 252 0.62 0.48 0.43
Methyl! alcohol trace trace trace trace
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Table 3. The free sugar of Andong sikhe with mixed culture during fermentation and storage at 5°C

Days
Free sugar (%)
0 1 2 3 4 6 8 10 15

Fructose 5.12 442 3.85 3.63 353 348 3.44 3.10 3.40
Glucose 10.12 9.26 8.83 8.70 8.60 8.69 8.82 8.55 10.51
Sucrose 0.65 1.08 0.72 0.28 0.24 0.18 0.14 0.13 0.13
Maltose 71.52 71.94 74.73 75.77 76.34 75.24 74.62 74.22 73.94
Lactose 345 3.01 227 1.67 1.0 0.08 0.86 1.10 1.32
Maltotriose 8.68 10.14 10.20 10.81 10.90 11.07 11.06 11.60 11.81
Unknown trace trace trace trace trace trace trace trace trace
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Table 4. Contents of orgamic acid in Andong sikhe a=e] YA e 2 Yz} Methionine& A 7}o]

during fermentation and storage at 4°C (mg/100 g) gl whe} G2} Zobsbe] ond lysine e ©5]8) 7t
Fermentation and storage (days) Z:3}41c}. Threonine, leucine @ alanine®] gake- 2]

0 ! 3 6 dAstdon 2o R felolnlitEe] s}
Lactic acid 0.49 6.25 1810  19.37 < 54 2 A7 et AR Fosig
Oxalic acid 1.24 1.18 1.04 0.99
Succinic acid ~ 0.41 051 0.72 0.88 A2A G IR A CHEHE O] Oba| LA
Citric acid 1.27 1.32 1.37 1.50 T84 gg;; “‘#%'I o IZ‘I
Malic acid 0.17 0.15 0.12 0.13 kA Ee] 54 o S F 284 D d49)
Fumaric acid 0.03 0.17 0.26 0.45 A vl 9] opw| w4l FHefe] Wl Table 6, 73 7t
Malonic acid 1.35 1.03 0.70 0.65 t}. g TRl o] ofn| A} grape glutamic acid}
Table S. Free amino acids of Andong sikhe with mixed cultures during fermentation and storage at 5°C (mg/100 mL)

. . Days
Amino acid
0 1 2 3 4 6 8 10 15

Aspartic acid 25.8 26.1 26.3 27.2 27.7 279 28.1 28.2 283
Threonine 21.1 21.5 21.5 216 21.7 21.7 21.6 215 22.5
Serine 10.8 11.1 14.7 15.0 16.6 16.5 16.5 15.2 13.6
Glutamic acid 10.7 10.0 10.9 10.9 11.0 11.2 11.3 11.6 11.8
Proline 64.5 95.3 97.2 114.0 105.2 105.9 106.7 104.1 97.6
Glycine 82 11.0 11.2 11.2 11.3 11.8 11.9 12.1 123
Alanine 14.0 15.1 15.3 155 15.6 17.5 15.7 15.2 14.9
Cysteine tr” tr tr tr tr tr tr tr tr
Valine 10.9 11.0 12.0 11.1 11.3 11.5 121 10.3 10.0
Methionine 1.7 21 24 24 24 28 3.0 32 34
Isoleucine 79 9.0 10.0 10.1 10.3 10.5 10.7 9.0 73
Leucine 13.6 13.6 13.7 13.6 13.8 13.7 13.7 13.6 13.5
Tyrosine 9.2 11.2 11.5 11.8 114 11.2 9.5 8.0 7.7
Phenylalanine 12.0 144 13.6 14.7 15.0 15.0 15.0 15.1 14.9
Histidine 14.1 16.3 16.9 17.2 17.5 17.5 17.7 18.0 19.1
Lysine 6.7 6.7 54 53 5.2 52 5.1 51 5.0
Arginine 13.9 16.2 19.1 242 20.3 20.5 203 202 12.7
trace.

Table 6. Amino acids from water soluble protein in Andong sikhe with mixed cultures during fermentation and

storage at 5°C (mg/g)

. Days
Amino acid

0 1 2 3 4 6 8 10 15

Aspartic acid 105.4 100.6 96.7 94.6 92.3 87.1 83.1 78.5 77.8
Threonine 543 51.0 48.2 46.1 443 443 399 37.7 37.2
Serine 46.0 46.0 45.2 449 441 41.2 34.7 339 30.5
Glutamic acid 119.2 1112 108.7 108.2 107.1 104.3 102.1 96.7 92.1
Proline 83.7 84.8 89.2 93.8 99.5 97.3 89.9 823 70.7
Glycine 54.6 49.5 47.2 45.1 44.7 43.9 43.4 41.0 39.2
Alanine 531 519 50.6 49.6 49.2 49.6 48.2 42.0 40.9
Cysteine tr” tr tr tr tr tr tr tr tr
Valine 45.2 459 459 46.9 47.6 48.7 47.2 45.5 43.2
Methionine 2.5 2.6 24 24 2.5 2.5 24 24 28
Isoleucine 50.2 49.8 46.1 44.3 434 42.0 38.4 343 329
Leucine 73.6 72.6 69.2 68.7 67.5 66.9 613 55.4 54.9
Tyrosine 36.7 31.0 219 17.3 149 13.1 15.5 213 26.6
Phenylalanine 84.2 83.1 67.5 66.0 61.7 58.3 554 46.0 39.9
Histidine 47.8 48.0 48.1 48.0 48.2 48.2 48.0 479 47.8
Lysine 52.2 52.6 529 53.0 56.0 59.0 48.7 47.7 47.0
Arginine 79.1 70.5 66.2 64.2 63.9 61.9 579 52.0 49.2

Dtrace.
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Table 7. Amino acids from salt soluble protein in Andong sikhe with mixed cultures during fermentation and storage

at 5°C (mg/g)
, . Days
Amino acid
0 1 2 3 4 6 8 10 15
Aspartic acid 102.6 100.4 98.5 93.1 93.2 91.9 91.7 91.4 91.3
Threonine 403 41.6 41.9 36.5 354 31.7 331 33.1 331
Serine 459 45.7 50.5 48.4 473 46.2 45.3 44.3 419
Glutamic acid 1427 136.9 134.9 117.9 109.9 105.2 104.8 104.7 104.5
Proline 76.1 70.6 67.2 64.3 62.9 60.0 58.0 54.9 522
Glycine 62.2 59.2 57.9 554 54.9 53.6 50.0 46.2 44.1
Alanine 572 55.9 54.3 52.0 50.2 47.9 47.6 41.1 41.8
Cysteine tr" tr tr tr tr tr tr tr tr
Valine 69.7 66.0 584 53.3 52.2 51.9 51.5 51.0 50.7
Methionine 4.9 5.1 52 6.0 6.2 6.4 6.0 5.7 54
Isoleucine 46.0 452 444 41.9 39.2 372 34.6 32.1 319
Leucine 71.5 66.6 579 56.2 493 459 559 579 63.2
Tyrosine 345 344 34.5 344 34.4 345 34.4 34.3 34.1
Phenylalanine 423 42.2 422 423 42.2 422 423 422 422
Histidine 64.1 61.3 59.8 57.7 54.4 522 49.9 46.2 442
Lysine 68.8 66.2 65.2 63.9 61.5 59.5 56.6 54.6 52.9
Dtrace.
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