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Abstract

This study was conducted to produce the high quality of chunggugjang. The taste compounds of
chunggugjang produced with Bacillus subtilis DC-2, pigment producing bacterium, were analysed,
and palatability of chunggugjang was compared to that of commercial chunggugjang. Among the volatile
organic acids, the content of acetic acid was contained more than any other volatile organic acid. The
major nonvolatile organic acid was lactic acid, followed by oxalic acid and citric acid. Tartaric acid
was not detected. In case of free sugars, raffinose was sharply decreased between 72 and 96 hours
after fermentation. Free amino acid was increased to 20 folds at 48 hours after fermentation compared
to that of steamed soybean. As a result of sensory test, it was founded that the chunggugjang
fermented by Bacillus subtilis DC-2 was suitable to produce for commercial purpose.
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Table 1. Changes in volatile organic acids of chung-
gugiang fermented by Bacillus subtilis DC-2
(mg%)

Volatile organic Fermentation time(hrs)
acids 0 24 48 72 96
967 2325 60.28 85.12 143.62
168.27 161.64 160.87 44.21
6.81 1369 11.68

Acetic acid
Propionic acid -
Butyric acid - -

3-Methyl - 263 11.29 1723 29.26
butyric acid

Hexanoic acid - - 265 421 4.02
Total 9.67 194.25 242.67 281.12 232.79

Not detected-

Table 2. Changes in nonvolatile organic acids of chung-
gugjang fermented by Bacillus subtilis DC-2

(mg%)
Nonvolatile Fermentation time(hrs)
organic acids 0 24 48 72 96
Oxalic acid 2836 2221 1884 1103 1576
Citric acid 2254 1561 1617 921 1558
Tartaric acid  1.79 - - - -
Malonic acid 408 701 1038 1093 774
Lactic acid - 5396 5638 3084 2591

Fumaric acid  0.19 0.08 003 006 009
Total 5696 9887 101.80 6207 6508
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Table 3. Changes in free sugars of chunggugjang fer—

mented by Bacillus subtilis DC-2  (mg%)
Fermentation time(hrs)

Free sugars

0 24 48 72 96
Stachyose 61745 665 tV t t
Raffinose 132,78 15961 136.09 12299 t
Sucrose 1031.74 12.48 343 1.19 548
Glucose 25.90 t - - -
Fructose 41.76 t t t -
Total 184963 178774 13952 12418 548

Dt Trace, —: Not detected
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Table 4. Changes in free amino acids of chunggugjang fermented by Bacillus subtilis DC~2 (mg%)

Amino acid

Fermentation Time(hrs)

0 24 48 2 96
Aspartic acid 13.67 10.04 67.44 87.77 311.82
Threonine 13.90 2125 278.31 309.81 760.67
Serine 13.50 13.19 100.31 230.11 161.82
Glutamic acid 76.68 184.24 963.92 1008.40 1489.77
Proline 4161 65.54 202.92 237.95 279.05
Glycine 16.07 1593 170.35 223.68 481.17
Alanine . 4321 13.07 273.98 408.93 836.64
Valine 11.97 44.60 619.18 691.99 127241
Cystine -32.10 8.79 31.14 4942 83.96
Methionine 9.79 9.02 130.69 107.26 20277
Isoleucine 9.89 2551 765.30 863.41 124.99
Leucine 2341 92.16 1578.91 1688.33 2372.58
Tyrosine 3385 67.59 1139.63 119357 1456.41
Phenylalanine 52.47 84.50 1515.25 1605.69 1793.75,
Lysine 2737 19.33 1208.97 1332.71 141497
Histidine 6.82 1532 32091 346.48 368.33
Arginine 3125 22.80 76.21 11732 149.02
Essential AA 148.80 302.37 6096.61 6599.20 7942.14
Essential AA(%) 32.10 42.06 -65.25 62.83 71.45
Total AA 463.56 718.83 9343.42 10502.83 1111513
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Table 5. Sensory evaluation of chunggugjang fermented
by Bacillus subtilis DC-2 on fermentation time

Fermentation time(hrs)

Parameter

24 48 72 9
Color 438% 377 454 492
Odor 4.00° 4,08 3.77 269°

Sweet taste 4.08° 4.08 415 323
Savory taste 4.46° 431° 431° 323
Bitter taste 4.00° 3.54° 4.31° 3.31°
Overall 4.15° 3.92° 4.00° 3.08°

Each value indicates the average of the sensory scores
in the range from 1(dislike extremely) to 7(like extremely)
that 13 panels recorded.

In a column, means followed by the same letter are not
significantly different at the 5% level.

Table 6. Difference of sensory evaluations between
chunggugjang fermented with Bacillus sub-
tilis DC-2 and commercial chunggugjang

Fermentation time(hrs)

Parameter
24 48 72

Color 0.78 -0.45 1.46
Odor 1.04 1.42 0.69
Sweet taste 1.05 1.28 145
Savory taste 097 0.70 0.70
Bitter taste 0.00 -0.87 -1.67
Overall 0.00 -0.52 -0.32

Each value indicates that average of the sensory scores
with range from 1(dislike extremely) to 7(like extremely)
that 13 panels recorded.

The sensory evaluation values of commercial chungg-
ugjang are as following; color: 3.92, odor: 3.38, sweet taste:
3.62, savory taste: 4.00, bitter taste: 4.00, overall: 4.15.
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