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Abstract

Changes in the contents of sugar, erganic acid, free amine acid and nucleic acié-related compounds of ieaf
mustard-Kimchi during fermentation at 5~7° C were investigated. The leaf mustard-Kimchi was formulated
with 4kg leal mustard, 120g garlic, 80g ginger, 540mi salted anchovies, 1kg green onion, 200g red pepper pow-
der, 200g ground red pepper, 60g whole sesame and 690m! glutinous rice paste. Changes in pH and acidity
were refatively slow. Major free sugars were glucose (6.13%) and maltose (0.42%), and residual sugars (2.03~
0.64%) were aiso detected after 32 days of fermentation, Major free amino acids containing more than 26.
5mg% were proline, glutamic acid, alanine and histidine. Contents of total free amino acids increased from
244.8 {0 397.2mg% by 24 days of fermentation. Of non-volatile organic acid, Jactic acid was the most abunda-
nt (119.3mg%), and its content increased markedly after 10 days of fermentation. Other organic acids (helow
53.1mg%) ohserved were malic, oxalic and citric acid. Contents of nucleic acid-related compounds were high
in the order of hypoxanthine (22.83mg%), IMP (8.3mg%) and GMP (6.9mg%). Hypoxanthine content increased
by 10 days (27.3mg%) and decreased thereafter, while the others decreased gradually during the overall period
of fermentation.
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‘Table 1. Changes in pH and acidity of leaf mustard-Kimchi
during fermentation
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Tabie 2. Changes in sugar contents of leaf mustard-Kimchi
during fermentation (%)

Fermentation period (days)
_pH and Acidity -

0 2 6 0 14 18 24 32

Fermentation period {days)

Sugars
¢ 2 6 10 14 18 24 32

ptd

Vegetable 6.60 6.61 580 4.82 4.61 445 4.36 423
Saup 610 5.80 5.15 4.42 422 4.02 3.97 394
Acidity*

Vegetable 0.53 0.59 0.65 0.78 0.90 094 1.12 1.28
Soup 062 0.63 0.74 0.86 1.25 132140154

* Titratable aadlty, as % {w /v lactic acid

Total sugar* 0.51 0.49 §.35 0.24 0.18 0.14 0.13 0.10
Free sugar*”

Glucose 013 0.14 018 0.17 013 0.10 0.07 0.04
Fructose 0.02 0.02 004 0.02 0.01

Maltose 0.42 0.36 0.11 0.09 0.06 0.04 .04 0.03
Sucrose 0.04 0.03 0.03 0.02 0.01 0.01 -

*Phenol-sulfuric acid method
“*HPLC method
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Table 3. Changes in non-volatile organic acids of leaf mustard-Kimchi during fermentation (mg%}
Fermentation period (days)
Organic acids
0 2 6 10 14 i8 24 3z
Lactic acid 11.87 12.34 20.13 30,52 86.01 102.76 117.14 119.32
Oxalic acid 26.70 27.29 28.22 39.65 44.96 44.25 49.20 53.14
Malic acid 69.36 6767 67.78 09.17 44,53 39.23 36.34 35.22
Citric acid 18.79 2013 33.29 2871 22.58 20.43 19.62 19.27
Succinic acid 6.21 8.24 9.25 9.12 10.37 11.54 13.81 13.42
Total 13293 135.67 158.67 177.17 208.45 218.21 236.11 240.37
Table 4. Changes in free amino acid contents of leaf mustard-Kimchi during fermentation (mg%)
Fermentation period (days)
Aminc acids
0 2 b 10 18 24 32
Aspartic acid 16.83 17.13 19.65 16.34 25.68 26.71 25.13
Threonine §.61 8.86 9.37 13.75 11.32 13.43 10.59
Serine 10.27 11.83 13.25 13.48 19.35 20.05 16.62
Glutamic acid 29.15 25,29 30.42 36.26 5017 61.74 63.16
Proline 36.64 38.57 37.36 43.21 46.32 43.12 40.47
Glycine 6.87 7.82 9.47 8.90 11.47 10.64 9.31
Alanine 26.69 26.76 27.90 30.42 35.82 39.68 38.58
Cystine 9.43 10.27 12.45 14.10 15.08 14.76 13.49
Valine 14.15 15.93 19.67 18.38 24.65 24.41 23.76
Methicnine 5.32 7.91 9.59 11.27 13.04 13.75 11.83
isoleucine 1014 11.32 13.18 13.06 12.57 ~11.34 9.08
Leucine 15.79 13.97 16.24 17.93 16.92 17.98 12.62
Tyrosine 2.65 4.68 3.24 6.82 7.11 6.14 7.85
Phenylalanine 9.28 14.45 12.36 14.21 16.28 17.46 14.36
Histidine 26.53 2B.63 30.03 29.84 15.32 36.61 37.54
Lysine 12.47 12.23 13.71 16.64 20.45 27.04 2479
Arginine 3.96 4.17 5.67 6.19 9.76 12.37 11.43
TAA* 24478 262.82 283.56 310.80 375.31 397.23 371.61

* TAA, total amino acid
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Tabie 5. Changes in the contents of nucieic acid-refated compounds of leaf mustard-Kimchi during fermentation {mg%;)
Fermentation period (days)
Mucleatides
0 2 6 10 14 18 24 32
ATP 1.64 1.57 1.34 1.23 1.10 0.94 0.61 .76
ADP 3.99 392 3.65 3.42 317 2.94 2.48 2.13
AMP 2.30 2.21 218 1.93 1.95 1.73 1.36 1.25
Inosine 4.29 4.21 413 396 3.75 3.27 3.16 2.82
iMP 8.26 8.15 6.52 5.06 6.22 5.02 5.48 415
GMP 6.85 6.74 5.61 3.82 5.26 4.19 2.16 2.15
Hypoxanthine 22.78 23.59 24,87 27.31 25.86 19.79 7.1 18.02
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