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Abstract

To confirm the repression of off-odor and improvement of food quality in small black bean chungkugjang (SBC), some
taste compounds of SBC added with kiwi and radish homogenate and fermented for 3 days at 42°C were investigated.
Contents of free amino acids in SBC were lower than that of soybean chungkugjang (5C) and were increased by adding
kiwi and radish homogenate to black bean, indicating that two materials were effective to the enzymatic digestibility of
soy protein. Of organic acids, citric acid was the most abundant, followed by acetic acid and lactic acid. Fatty acid
composition was high in the order of lincleic acid (50.82--54.51%), oleic acid (17.76~22.10%) and palmitic acid (12.13~
13.79%). There were no significant difference in compositions of organic acids and fatty acids of chungkugjangs. Major
volatile compounds of SBC were indole, 2,5-dimethyl pyrazine and trimethyl pyrazine. Contents of alkyl pyrazines that
contribute the characteristic aroma and flavor of SBC added and fermented with kiwi and radish homogenate were 3
timies lower than those of SC. Uracil and UMP were major nucleic acid-related compounds in all four chungkugjangs.
Contents of the other nucleic acid-related compounds were a similar trend in all chungkugjangs.
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Table 1. Contents of free amino acids of small black bean
chungkugjang fermented at 42°C for 72 hours (mg%)

Small black bean

Amino acids Soy- o . . .__
bean .. Radish Kiwi
addition

Aspartic acid 239 116 135 137
Threonine 30.8 14.0 13.9 156
Scrine 124 6.3 6.1 6.4
Asparagin 286 152 212 176
Glutamic acid 1071 1486 1759 179.6
Proline 179 T 9.8 8.4
Glycine 243 94 12.1 10.7
Alanine 51.8 215 247 257
Citrulline 55 7.8 208 204
Valine 60.5 30.6 36.0 35.6
Methionine 194 87 100 99
Isoleucine 484 22.7 27.1 275
Leucine 9.3 477 572 562
Tyrosine 94 273 167 190
Ornithine 35.2 16.5 1.6 129
Lysine 823 44 512 523
Histidine 202 8.3 10.1 10.8
Essential amino acids (A) 337.7 1681 1954 197.1
Total amino acids (B) 7240 4406 5179 5223
(A)/(B) X100 (%) 466 382 377 377

279 107.] mehol W3] 453 Boion,
we A¥F AT A3 1796 mgh2A
74 gttt a8y 25 Ao A] phenylalanined} tryp-
tophang A3 P4= ojw|iibo] 195.4~337.7 mg% EA
51920, leucine, lysine ¥ valine 2 & 1 §ao] T
UeElgth 53] 3=29) lysine2 & FHoR ofw &
298] AN BEe Hpotu[Ete] 2 Felo] 2

% Qg A0 44delAn,

i

Seo S[16]2 Tl 22t Bacillus nattoS} B. subtilisE
W7l5i) 3% wEAD A5 A 42 obelat 2
4 233 27 1864 2 1294 ngholL, o] F glu-

tamic acidZ} Z4z+ 3.03 2 1.90 mg%EAM 7}R =gted,
1 &0 F leucineo] Z+zh 242 B 147 me%E eyt
T B uskach £ Choi S[6]2 B. sublilis DC2F7E o]

B3t A2 AIHe BF F 2AT 49 TRt
=2 gheke. 10,502.83 mg%o] 2.8, glutamic acid7} 1,008.40
ng%Z 7} @weroew, I thdo] phenylalanine, alanine
goloitty BuE T o]4te] &L glutamic acid F

Ae £ @7 2ds 2e BPIgon

O gHe aF, 4942 3 ANy weh Aot B
2 Aoz AAHAATG

A A e ?:]Eok% ER AL, 8 £ 0.8 acetic acid
7F 64.8~84.7 mg% = JEt o, lactic acid7} 14.1~19.9
ng THE f7]4del Hlgte A2 gEFE et &
A B 7% citric acide] AL 7198 AU &Y AAE
AT 1132 mg%=E 7V A Yeidil, 5 3718 &
B AT ATF0] 887 mghEA 713 HA btk ace-
tic acide] A% WAV} AT A2Ao] 847 mghEA 7}
A BA vega, & #@e 28 ZAL FF%o|
64.8 mgh 2 71 AA etk

Chang (41& A% 227 A87e T2 3 4718 ¢
(8829 mg%) F A citric acid] FreFe] 782.0 mgh= A
744 woksl, th& 0 F acetic, lactic acid Fo]Qdy B
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Vol. 11. No. 6 (2001. 12) / 519



S EREEESREOREEE e

120

Organic acids {mg%)

o

ean Radish Kiwi

Soybean Black

Fig. 1. Contents of organic acids of small black bean
chungkugjang fermented at 42°C for 72 houts.
W Gitric acid; 7: Acetic acid; [: Lactic acid

SMUHEY
HF 2 23 AEFE ol8Y A7 quAEd
o g%g 248 23E Table 29} Zuh HJPAEAF

uracil 2 UMPe] o] B &3S Jdehf e, UMP
T 72 ke AR F=7(1064 mgh)T 71HE 27t
& ARF AF810 mgh)ol /A BA Wehdch £F
ZHA kS Jehy= GMP, IMP, AMPE H|£3}o] cytosine,
guanine, CMP, ADP & ATP: HZHith

Table 2. Contents of nucleic acid-related compounds of
small black’ bean chungkugjang fermented at 4
27T for 72 hours {mg %)

Small black bean

C ds Soyb
ompounds  woybean No Radish Kiwi

addition
Cytosine 0.53 0.45 0.72 0.63
Guanine T 3.50 T 321
Uracil 8.72 7.11 10.64 7.44
CMP 3.06 3.28 T 233
UMP 6.96 7.34 6.81 8.10
GMP 3.73 373 2.99 349
IMP 1.06 096 1.58 1.62
AMP 0.70 1.18 0.86 1.05
ADP 1.34 0.99 1.23 121
ATP 0.57 0.72 0.75 0.87
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Table 3. Contents of volatile compounds of small black bean chungkugjang fermented at 42°C for 72 hours and analyzed

by SDE method (ppm)
Small black bean
Compounds Soybean No addition Radish Kiwi
1.54 ND 153 1.59

Trimethyl silanol

062 053 063 0.55
4-Heptanol
2,5-Dimethyl pyrazine 1381 10.58 641 6%
S Y rlzme 12.78 10.17 3.45 263
o yl py. 234 2.69 270 212
"oecanone 427 334 211 1.09
3-Ethyl-2,5-di i ' ' ‘ '
yl25-dimethyl pyrazine 416 063 107 118
Benzaldehyde
4 Decanol Internal standard
Isovaleic acid+hepthyl butyric acid 143 085 0.31 046
Methyl phenyl acetate 0.50 ND 0.26 ND
Ethyl phenyl acetate 0.65 ND 028 ND
Caproic acid 278 ND ND ND
Guaiacol 1.21 1.72 222 143
Benzyl alcohol 0.56 0.44 0.60 0.38
2-Phenyl-2-butanol 1.26 1.55 2.08 116
2-Acetyl pyrrole 0.90 0.53 0.76 041
5-Phenyl-2-phenyl-2-hexanal 0.50 ND ND ND
Methyl palmitate 0.86 091 0.99 0.60
cis-Parnesol 0.47 0.18 0.53 0.38
4-Vinyl phenol 1.31 0.53 0.64 0.32
Benzoic acid 0.33 ND ND ND
Indole 4322 20.38 25.82 23.62
Myristic acid 043 ND 0.58 ND
Pentadecanoic acid 0.52 1.86 2.32 0.38
ND : not deferted
Table 4. Fatty acid compositions of small black bean chung- o ot
kugjang fermented at 427 for 72 hours (%) - -
Small black bean A2UAAF JAZA ZAMNAT BHH ks BEAO
Fatty acids Soybean  No : o Z J|9st 75 et L2TelA 397 FEAT 4%
.. Radish Kiwi
addition ARZ A7 @ 7}x HHES 2AEET AY 2%
Palmitic acid 1213 1289 1379 1269 F AZTAL FAYTE AZTARY Folr)=it gl F
Stearic acid 3.53 445 398 4.36 A, 719 B2 HArlstd TEATE FEoln) ity
Oleic acid 210 1776 1971 1782 ko] Z715]0] ThulA B AFHo|QJTh §]AHL
Vaceenic acid 1.50 143 134 1.4
9= ‘6] ZO]— A 712 mkol o L0
Linoleic acid 5082 5451 5305 5442 - ¥ A4 citric acid7h e, e
@ -Linolenic acid 8.78 8.01 775 854 acetic acid, lactic acidz 2 2 BITh AgALE linoleic acid
Arachidic acid 0.33 035 019 035 (50.82~54.51%) > oleic acid (17.76~22.10%) > palmitic acid
Eicosanoic acid 0.25 T T T (1213~1379%) w2 & Bth F=4ef FRER AT
Eicosapentaenoic acid 043 0.39 019 3% F A v &L & Fe] oy} gk A2AY Fa
T : brace A HEoZ= indole, 2,5-dimethyl pyrazine % tri-
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