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Table 1. Volatile compound contents of chonggugjang prepared
by different fermentation methods (Unit: pg/100 g)

Fermentation methods

Compounds
I I I v

<Alcohols>

Ethyl alcohol 35.0 9.1 6.1 30.7
n-Pentanol 6.0 nd* 3.0 17.0
2-Methyl-1-butanol 220 148 13.0 238
n-Heptanol 6.5 nd 2.8 11.1
Furfuryl alcohol nd nd 58 54
Benzyl alcohol 10.0 nd 32 15.6
B-Phenylethyl alcohol nd nd nd 6.6
<Aldehydes>

n-Hexanal 366 5844 nd 109.5
Furfural 18.1 694 nd 318
Benzaldehyde 68.8 50.7 189 853
2,4-Decadienal 51.9 nd 339 26.5
Heliotropine nd 40.5 3.9 8.0
<Pyrazines>

2-Methyl pyrazine 1356 5202 209.6 74.4
2,5-Dimethyl pyrazine 6289 879.8 672 11,0119
2,6-Dimethyl pyrazine 17.0 277 nd 23.0
2,3-Dimethyl pyrazine 59 nd nd 5.8
Methylethyl pyrazine nd nd 47.9 6.2
2-Ethyl-5-methyl pyrazine 15.2 nd 6.6 9.1
2,3,5-Trimethyl pyrazine 3926 1,181.7 321 597.0

2-Ethyl-3,5-dimethyl pyrazine 42.7 733  10.6 143.0
2-Ethyl-3,6-dimethyl pyrazine  110.6 89.5 1225 44.5
2,3,5,6-Tetramethyl pyrazine 121.9 5947 4.0 1212

2-Acetyl pyrazine 25.7 74.0 4.8 248
<Acids>

Butyric acid 10.6 242 nd 203
Valeric acid 16.7 41.6 nd 13.1
Caproic acid 17.8 nd 11.0 172
n-Hepanoic acid 66.2 723 823 71.8
Benzoic acid 67.1 nd - nd 553
Hexadecanoic acid 85.3 3152 4621 204.4 °
<Hydrocarbons>

n-Nonane . 102.9 86.0 128 233
n-Decane 19.6 nd nd 27.0
n-Dodecane nd 11.7 nd 6.3
n-Pentadecane nd nd 33 3.9
n-Pentacosane nd 56.0 5.5 13.9
n-Hexacosane nd 66.9 4.7 17.7
n-Hepacosane nd 9.8 478 29.0
n-Octacosane 25.0 533 604 614
<Furans>

2-Pentyl furan 16.1 33.5 6.9 27.0
2-Acetyl furan 16.7 nd 29.5 13.0
<Miscellaneous>

Diacetyl 25.8 344 154 45.1
2-Furfural pyrrole 5.6 nd 8.4 7.0
Guaiacol 137.6 1788 1814 144.8
2-Acetyl pyrrole 10.9 nd 279 12.3
Phenol nd nd 4.5 6.8
Eugenol nd 30.6 4.8 7.6
p-Vinyl guaiacol 39.0 532 105.5 50.6

I: Cooked soybeans (Danyeobkong) were fermented with B. subtilis at
38°C for 48 hrs.

II: Fermented with Lactobacilli at 38°C for 36 hrs, added Bacillus
subtilis starter and then re-fermented for 12 hrs.

III: Fermented with A. oryzae at 38°C for 36 hrs, and then re-fermented
with Bacillus subtilis for 12 hrs.

IV: Fermented with rice straw at 38°C for 48 hrs.

*nd: not detected.
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Table 2. Volatile compound contents of chonggugjang prepared
with different soybean cultivars

(Unit: pg/100 g)

Soybean cultivar

Compounds

Danyeob Sinpaldal Hwanggum
<Alcohols>
Ethy! alcohol 35.0 9.4 1.0
n-Pentanol 6.0 79 8.7
2-Methyl-1-butanol 220 8.0 16.6
n-Heptanol 6.5 14.7 13.7
Furfuryl alcohol nd* nd nd
Benzy! alcohol 10.0 26.3 16.9
B-Phenylethyl alcohol nd nd nd
<Aldehydes>
n-Hexanal 36.6 26.1 26.8
Furfural 18.1 5.9 20.0
Benzaldehyde 68.8 73.3 69.1
2,4-Decadienal 51.9 43.8 63.2
Heliotropine nd 7.6 nd
<Pyrazines>
2-Methyl pyrazine 135.6 29.5 322
2,5-Dimethy! pyrazine 628.9 830.5 714.1
2,6-Dimethyl pyrazine 170 23.8 195
2,3-Dimethyl pyrazine 59 nd 22
Methylethyl pyrazine nd nd nd
2-Bthyl-5-methyl pyrazine 152 9.6 8.3
2,3,5-Trimethyl pyrazine 392.6 396.3 462.5
2-Ethyl-3,5-dimethyl pyrazine 4?27 254 66.2
2-Ethyl-3,6-dimethyl pyrazine 110.6 60.8 41.9
2,3,5,6-Tetramethyl pyrazine 121.9 59.4 109.2
2-Acetyl pyrazine 25.7 nd 6.3
<Acids>
Butyric acid 10.6 233 15.0
Valeric acid 16.7 nd 43
Caproic acid 17.8 16.8 17.3
n-Hepanoic acid 66.2 642 64.6
Benzoic acid 67.1 nd 37.6
Hexadecanoic acid 85.3 129.7 155
<Hydrocarbons> 102.9
n-Nonane 28.8 132
n-Decane 19.6 77 16.4
n-Dodecane nd nd 43
n-Pentadecane nd nd 35
n-Pentacosane nd 13.3 nd
n-Hexacosane nd 9.0 nd
n-Hepacosane nd 15.1 nd
n-Octacosane 25.0 57.8 12.9
<Furans>
2-Penty! furan 16.1 19.1 211
2-Acetyl foran 16.7 11.6 4.1
<Miscellaneous>
Diacetyl 25.8 20.7 27.0
2-Furfural pyrrole 5.6 5.6 6.5
Guaiacol 137.6 150.0 76.8
2-Acetyl pyrrole 10.9 7.6 79
Phenol nd nd 2.6
Eugenol nd 59 nd
p-Vinyl guaiacol 39.0 101.2 43.4
*nd: not detected.
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Volatile Compounds of Chonggugjang Prepared by Different Fermentation Methods and Soybean
Cultivars ‘

Jeong-Sook Choe*, Seon-Mi Yoo, Haeng-Ran Kim, Jin-Sook Kim and Chang-Moon Chang(National Rural Living
Science Institute, Suwon 441-100, Korea)

Abstract : This study was attempted to develop technique of masking the pungent odor of chonggugjang using
two-stage fermentation method with mixed pure cultures. Cooked soybeans were fermented with Lactobaciili or
Aspergillus oryzae at 38°C for 36 hrs, and then re-fermented with Bacillus subtilis for 12 hrs. The volatile
compounds of chonggugjang were obtained with a SDE(Simultaneous steam Distillation and solvent Extraction)
system and the extracts were identified by GC and GC-MS. The experimental results revealed the presence of 35
volatile compounds in control chonggugjang(only Bacillus subtilis inoculation). Among them, the major volatile
compounds were 2,5-dimethyl pyrazine, 2,3,5-trimethyl pyrazine and 2-methyl pyrazine. Twenty-nine kinds of
volatile compounds were in chonggugjang prepared by two-stage fermentation method with Lactobacilli and
Bacillus subtilis(I), and major volatile compounds were identified to be 2,3,5-trimethyl pyrazine and 2,5-dimethyl
pyrazine. In chonggugjang(Asp. oryzae and then Bacillus subtilis inoculation(IIl)), the contents of hexadecanoic
acid and 2-methyl pyrazine were particularly high and the main components of chonggugjang fermented with rice
straw(IV) were 2,5-dimethyl pyrazine, 2,3,5-trimethyl pyrazine etc. In conclusion, the flavor compounds such as 2,
5-dimethyl pyrazine, 2,3,5-trimethyl pyrazine and 2-methyl pyrazine were increased by the inoculation of
Lactobacilli or Asp. oryzae, where as unpleasant odor components-butyric acid and valeric acid were decreased.
Compared with volatile compounds of chonggugjang made from different soybean cultivars, the flavor compounds
(2-methyl pyrazine-2,5-dimethyl pyrazine-2,6-dimethyl pyrazine-2,3-dimethyl pyrazine-2-acetyl pyrazine-2,3,5-
trimethyl pyrazine - 2-ethyl-3,5-dimethyl pyrazine) of chonggugjang prepared with Sinpaldalkong were high.

Key words : chonggugjang, volatile compound, two-stage fermentation, gas chromatograph-mass spectrometry
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