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Characteristics of Chunggugjang Produced by
Bacillus subtilis DC-2
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Dept. of Food Science and Technology, Yeungnam University, Kyongsan 712-749, Korea

Abstract

Characteristics of chunggugjang fermented by Bacillus subtilis DC-2, a pigment producing bacterium,
were investigated. More water soluble browning materials were produced with fermentation time.
The pH was gradually alkalized. The contents of amino nitrogen were extraordinarily increased with
fermentation time. Both strength and hardness were gradually decreased during fermentation. Total
30 volatile compounds were identified in the chunggugjang fermented by B. subtilis DC-2. The
pyrazines were detected more than any other compounds. The good aroma of the chunggugjang fer—
mented by B. subtilis DC-2 was considered to be contributed by tetramethylpyrazine, trimethyl—
pyrazine, 1-octen-3-ol, 2, 5~dimethylpyrazine and guaiacol.
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Fig. 1. Changes in pH of chunggugjang during fer-
mentation.
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Fig. 2. Changes in absorbances of hydrophilic and lip~
ophilic substances of chunggugjang during fer—
mentation.

B8 hydrophilic, @—@: lipophilic coloring

Table 1. Changes in crude protein, amino nitrogen and moisture of chunggugjang during fermentation

Fermentation time(hrs)

Composition 0 12 24 36 4 60 7 %
Amino nitrogen(mg%) 48 152 224 267 304 576 457 -
Crude protein(96) 1805 1812 1748 1818 1731 1884 1837 1833
Moisture(%) 6L11 6461 6002 5943 6215 6189 5949 6218

Table 2. Changes in color and texture of chunggugjang during fermentation

Fermentation time(hrs)

Physical properties

0 12 24 36 48 60 72 96
L R 63.99 '59.82 59.42 57.79 55.19 52.16 4959 4726
a 6.77 7.37 7.35 7.29 7.54 7.94 807 892
b | 2647 26.43 27.34 28.25 2752 27.87 28.81 27.46
a/b 026 028 0.27 0.26 0.27 0.28 0.28 0.32
Strength(dyne/cm®) 88.19 75.70 68.46 64.77 63.99 52.89 48.39 42.14
Hardness(dyne/cm?) 6.30 4383 457 3.60 3.61 3.31 251 222




Bacillus subtilis DC-22 A &3 A342 A 849
Table 3. Comparison of volatile compounds in the chunggugjang fermented by Bacillus subtilis DC-2 (ppm)
: Fermentation time(hrs)
Compounds{Molecular formular) Peak Retfen’clon
No. time 0 24 48 72 9%
Hydrocarbones
Methylbenzene(C-Hs) 3 11.33 0.23 - - - -
Ethylbenzene(CsHio) 6 13.45 0.19 0.79 - - -
0O-Xylene(CsHio) 7 13.82 0.13 - - - -
1H-Indene(CgHs) 25 221 - 041 - - -
Alcohols
2-Methyl-2-buten-1-0l(CsH:00) 12 18.19 - - 0.06 - -
1-Hexanol(CsH140) 15 18.67 0.11 0.98 - - -
1-Octen-3-ol(CsH10) 20 20.61 0.26 431 10.23 742 6.09
Benzeneethanol(CsH100) 31 30.37 - 0.22 0.12 0.05 0.04
Ester
Ethyl acetate(C4HsOq) 1 8.09 0.10 29.82 054 - -
Aldehydes
Benzaldehyde(C7HeO) 27 23.08 0.09 0.88 0.05 0.05 0.09
Benzeneacetaldehyde(CsHsO) 29 25.35 - 0.99 0.21 0.15 0.11
Ketone
2-Pentanone(CsHO) 2 9.80 0.08 t 0.26 - -
Phenols
Guaiacol(C7HzOz) 30 29.11 - 419 171 1.62 0.08
Phenol(CsHsO) 32 31.63 - 0.58 0.04
2-tert-Butyl-4,5-dimethylphenol(Ci2Hz00) 33 32.44 - 0.79 - - -
2-(1,1-Dimethylethyl) -4-methylphenol(CiiHis0) - 34 3621 006 - - - -
Furans
2-Pentylfuran(CoH140) 9 15.72 0.11 0.67 - - -
2~Furancarboxaldehyde(CsH402) 23 21.56 0.07 - - - -
2-Furanmethanol(CsHsO2) 28 25.16 - 0.50 0.06 0.05 0.05
Pyrazines
2-Methylpyrazine(CsHsNz2) 11 17.15 - t - - 0.08
2,5-Dimethylpyrazine(CsHsNz) 14 18.47 - 0.50 1.77 2.43 0.73
2,3-Dimethylpyrazine(CsHsNz) 16 18.98 - - - - 0.05
2-Ethyl-5-methylpyrazine(C7HoN2) 17 19.96 - 0.56 - - -
Trimethylpyrazine(C7HioN2) 19 20.29 - 0.98 15.50 14.17 10.06
2-Ethyl-3,5-dimethylpyrazine”(CsHj2Nz) 22 21.13 - - 0.13 - -
Tetramethylpyrazine(CgH2Nz) 24 21.67 - 1.02 5163 5099 5252
3,5-Diethyl-2-methylpyrazine(CyH1aN2) 26 22.71 - - - 2.61 594
Pyridines
2-Picoline(CgH7N) 10 16.01 - - - 0.30 0.27
4-Picoline(CsH7N) 13 18.19 - - - - 0.08
5-Ethyl-2-picoline(CsH;2N) 21 20.75 - - - - 0.02
Miscellaneous nitrogen—containing compounds
2,4,5-Trimethyl-3-oxazoline(CsH1:NO) 5 13.28 - - - 458 0.22
Trimethyl-oxazole(CsHgNO) 8 15.15 - - - 1091 8.01
Sulfur—containing compounds
Dimethyl disulfide(CoHsS2) 4 12.16 - - 0.14 - -
Thiazole
2,4,5-Trimethylthiazole(CsHoNS) 18 19.98 - - - 0.19 0.18

l)’I‘entatively identified compounds, t: trace
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Fig. 3. Gas chromatograms of volatile compounds of
the chunggugjang fermentated by Bacillus sub~
tilis DC-~2.

A soybean, B: fermented for 24 hrs, C: fermented for
48 hrs, D! fermented for 72 hrs, E: fermented for 96
hrs
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