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Abstract

To obtain the repression of off—odor and the improvement of food quality in black bean chungkugjang (BBC),
some iaste components of BBC added with kiwi (BBCK) or radish (BBCR) and fermented at 42°C for 3 days
were investigated. Although contents of free amino acids in BBC were lower than those of soybean chung-
kugjang (SC), they increased by adding kiwi and radish homogenate to black bean, indicating that two materials
were effective to the enzymatic digestibility of soy protein during fermentation. Among organic acids, citric
acid was the most abundant, followed by acetic acid and lactic acid. Fatty acid composition was high in the
order of linoleic acid (44.28 ~54.24%), oleic acid (18.18~22.10%) and palmitic acid (9.93~15.51%). There was
no significant diffcrence in compositions of organic acids and fatty acids of chungkugjangs. Major volatile
compounds of BBC were 2.5-dimethyl pyrazine and trimethyl pyrazine. Contents ol alkyl pyrazines that
contribute the characteristic aroma and flavor of BBCK and BBCR decreased as compared with those ol SC,
respectively. Uracil and UMP were major nucleic acid-related compounds in all four types chungkugjangs.
Contents of the other nucleic acid-related compounds showed a similar trend in all chungkugjangs. In sensory
evaluation, kiwi and radish were effective to repression of off-odor from chungkugjang. Sweet taste of stew
of black bean chungkugjang was strong as compared with that of soybean chungkugjang, indicating that

palatability of BBCK or BBCR was good.
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Table 1. Contents of free amino acids of black bean chung—

kugjang fermented at 42°C for 72 hours (mg%)"
. . . Black bean
Amino acids Soyhean FNon +Radish +Kiwi
Aspartic acid 23.9 9.3 175 16.1
Threonine 30.8 12.7 17.2 2.1
Serine 124 b3 7.3 6.3
Asparagin 28.6 79 16.2 17.3
Glutamic acid 107.1 1479 197.2 193.0
Proline 17.9 6.5 127 21.9
Glycine 24.3 95 144 15.7
Alanine 51.8 24.6 324 35.4
Citrulline 5b 2 26.9 15.8
Valine 60.5 29.7 42 4 45.6
Methionine 194 9.9 118 135
Isoleucine 484 21.0 324 359
Leucine 95.3 50.5 66.7 71.0
Tyrosine 59.4 20.3 17.0 2.6
Ornithine 35.2 14.6 13.1 20.5
Lysine 22.3 48.9 59.4 69.5
Histidine 20.2 11.3 13.2 196
Total 724.0 439.6 597.8 605.8

"Mear valie of triplicate.
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Fig. 1. Contents of organic acids of black bean chungkug-
Jjang fermention at 42°C for 72 hours.
®m Citric acid, & Acetic acid. O Lactic acid.
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Table 2. Contents of nucleic acid-related compounds of black
bean chungkugjang fermented at 42°C for 72 hours (mg %)’

. Black bean

Compounds Soybean T T padish  + Kiwi
Cytosine 0.53 0.71 0.82 061
Guanine T 3.40 1.91 Tr
Uracil 8,72 7.43 715 1001
CMP 3.06 3.21 2.69 Tr
UMP 6.96 7.99 7.61 6.32
GMP 373 443 3.11 3.05
IMP 1.06 1.72 150 1.86
AMP 0.70 0.62 0.89 0.58
ADP 1.34 1.12 1.04 1.03
ATP 0.57 1.11 0.82 1.13
Total 2867 3174 2754 2459

})Mean value of triplicate.
“Trace.

Table 3. Contents of volatile compounds of black bean
chungkugjang fermented at A42°C for 72 hours
(ppm as 4- decanoD)"

Black bean
Compounds Soybean T on +Radish + Kiwi
Trimethy! silanol 154 133 ND¥ 112
4-Heptanol 0.62 0.64 0.78 0.65
2 5-Dimethyl pyrazine 13.81 1105 7.60 8.82
Trimethyl pyrazine 1276 1144 6.77 9.17
4-Decanone 2.34 243 253 2.5
3-Ethyl-2,5-dimethyl 427 335 ND 1.85
pyrazine

Benzaldehvde 4.16 152 ND 0.53
4-Decanol Internal standard

Isovaleicacid + hepthyl 1.43 1.63 1.02 0.55
butyric acid
Methylphenyl acetate 0.50 0.21 058 1.26

Ethyl phenyl acetale 0.65 0.28 0.36 0.22
Caproic acid 2.78 0.26 ND ND
Guaiacol 1.21 0.25 1.76 211
Benzyl alcohol 0.56 1.29 ND ND
2-Phenyl-2- butanol 1.26 0.13 2.12 1.41
2-Acetyl pyrrole 0.90 0.93 ND 0.71
5-phenyl-2 -phenyl-2- 0.50 0.32 ND ND
hexanal
Methyl palmitate 0.86 0.82 0.56 0.70
cis-Parnesol 0.47 0.56 ND 0.52
4-Vinyl phenol 1.31 0.72 ND 0.47
Benzoic acid 0.33 0.30 ND ND
Total 46.09  34.39 214 29.03

UMean value of triplicate.
Not detected.
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Table 4. Fatty acids composition of black bean chung-
kugjang lermented at 42°C for 72 hours (area %)

Black bean

Fatty acids Soybeanl g+ Radish_+Kiwi
Palritic acid 1213 9.93 15.51 11.61
Stearic acid 3.53 4.06 431 3.86
Oleic acid 22.10 20.98 18.18 19.44
Vaccenic acid 1.50 1.53 1.41 1.50
Linoleic acid 50.82 4428 53.41 54.24
e -Linolenic acid 3.738 9.39 3.15 8.07
Arachidic acid 033 025 TrY 029
Eicosanoic acid 0.25 0.19 Tr Tr
Ficosapentaenoic acid 0.43 0.26 Tr 0.21

1 T
'Mean value of triplicate.
2
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Fig. 2. Sensory evalution of chungkugjang stew prepared
from black bean chungkugjang.

Seore scalel 1~4, panel number n=5, 1: moderate or poor, 2!
good or weak, 3: excellent or strong, 4 very good or very strong.
—m— Soybean, —— Black bean+non, --a— Black bean+
radish, —@— Black bean-+kiwi.
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