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Chungkookjang, fermented soybean, is high in microorganism, enzymes, daidzein, and peptides. Using yellow,
black, Seoritae, small-black soybeans and Bacillus licheniformis B1, each Chungkookjang (YC, BC, SC, SBC) was
prepared, and their fermentation patterms were compared. Changes of pH and browning material formation were
taken as an indicative of fermentation. YC had a high pH increase at an eady stage of fermentation, and a low
change at a late stage. BC, SC, and SBC showed different patterns with a low pH increase at an eady stage and a
high pH increase at a late stage. Formation rate of browning material was fastest in YC and slow in the rest of BC,
SC, and SMC. SC showed the highest value of browning material formation 1 d after fermentation. Anthocyanin in
black soybeans seems to suppress the growth of bacteria at an early stage of fermentation. When anti-inflammatory
daidzein contents were analyzed by HPLC, BC, SC, SBC showed higher values than YC. It was demonstrated that
black soybeans can be fermented with B. licheniformis B1.
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Table 1. pH value of Chungkookjang fermented 3 d
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Table 2. The browning material of Chungkookjang fermented 3 d

Type of soybean pH Type of soybean 390 nm 500 nm
Yellow soybean 8.18+0.01 Yellow soybean 3.00+0.14 2.03+0.03
Black soybean 8.26+0.03 Black soybean 2.55+0.04 1.91£0.02
Seoritae 8.49+0.07 Seoritae 2.73+0.04 2.09+0.03
Small-black soybean 8.59+0.03 Small-black soybean 2.52+0.03 1.98+0.03

ANOVA was performed and values are expressed as meantSD. p<0.01

ZSFEATHKIm ez al., 2007). 54 AZS =4 BEE Boll =
QA FEAFELFTF4=1:2.5 (w/v)) A& 51(10,000xg)
NS A3 pH meterZ pHELS 24515t 52 A=F A
4 2 B =2 SRETFELFTRS=12.5 (w/v) 94
25t A EL 1004] 34 3 390, 500 nmof| A SF =
£ Z2AsHdth 52 12§ F=4 EUY ethanol FE2ES
methanol (0.1 mg/ml)o] =21 & HPLC (410 model, Agilent,
USA)S 0|83} daidzein T2 EA39ch Columne
Polaris C18-A (250x4.6 mm, Agilent, USA)2 AF-311 20l
= A890.1% acetic acid /| DW)3} B-&H(0.1% acetic acid /
acetonitrile)S ARESIETE &AL o231 Zth 0-5.00
min7F& A:B=85:15, 5.00-31.00 min7F& A:B=71:29, 31.00-
40.00 min7+& A:B=65:35, 40.00-45.00 min7F& A:B=85:152
2,829 | m/min® 2 3tgch F£ daidzeine & AHPzA
ol A 304 38%0] WEE-S SIS
H2e gl ola) tFrt BalEEA ofula, o]
o7l AxpA g BAAEUA G714 pHE Wrhlee er al,
1999). F=79) &a P E SRlstr] Yot F=74-2] pH

£ 2ok WA ¢S F pHE A9l pH 6405
ek, wblel, B. licheniformis B1 3+ 4%-5.9] 252 ol 43}

N1

JA A5 3 WAAZ F pHE A5 29, oFgol
pH 8.592 714 =0 232 wgon, we|7} pH 8.18, SE|7}
pH 8.26, A 2|e}7} pH 8.499] pHZS B FTHTable 1). W A]
7ol W2 9] pH Wl A, 2974 wefe] pH7E 7
% §9kot 3UR Yol7bAA Wehe] pHYL tha Wobsith. 5
o, Aelel, SFFe) 79 B A 19 A pH Wkt 29
©u}2, 39 AuEA pHYE A3 Ak 5, Weekt e

pH

Day

Fig. 1. pH change during Chungkookjang fermentation. Change in pH
of yellow (m), Seoritac (4), black (A ), small-black soybean (e).

ANOVA was performed and values are expressed as meantSD. p<0.05
at 390 and 500 nm, respectively.
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Himildinen et al., 2007; Kao et al., 2007). A=A &g =
daidzeing] o] 12 thel vls) ZA Z74sh o] sHelEl
v} QItHKim et al., 2007). & Aol xe Wg 2 F2F-2 A
F 2 B. licheniformis Bl 23] A| =% A=A A Z+2Z; daidzein
BFe A SHR X 3] A BE o)
daidzeing Z3s}1 112 ™ (4.36 mg/g sample), 71 F=Z AT

35
3

Agap

Day

Fig. 2. Browning material change during Chungkookjang fermentation
at 390 nm. Change in browning material of yellow (m), Seoritac (4),
black (A), small-black soybean ().
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Table 3. Daidzein concentration

Type of soybean Daidzein (mg/g sample)
Yellow soybean 2.63+0.04
Black soybean 4.36+0.04
Seoritae 4.09+0.06
Small-black soybean 2.75+0.04

ANOVA was performed and values are expressed as mean+SD. p<0.01
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Fig. 3. Browning material change during Chungkookjang fermentation
at 500 nm. Change in browning material of yellow (m), Seoritac (4),
black (A), small-black soybean (e).
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Fig. 4. Daidzein analysis by HPLC. B. licheniformis B1 was inoculated
onto yellow, black, Seoritae, and small-black soybean, and each
Chungkookjang was prepared. Each daidzein-content was analyzed by
HPLC.
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