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Abstract

The fermentation and quality characteristics of Cheongguljang with Chinese cabbage, which is produced as a by-product
in the kimchi industry, were investigated. Cheonggukjang was prepared with cooked soybean without Chinese cabbage
(control), with 10% Chinese cabbage (A10), and with 20% Chinese cabbage (A20), respectively. The A10 and
A20 pH values did not show a significant difference compared with the control during fermentation for 72 h.
The total aerobes of the Cheonggukjangs reached 8.65 (control), 8.73 (A10), and 9.11 (A20) log CFU/mL after
fermentation for 72 h at 37°C, respectively. The numbers of lactic acid bacteria were found to be 5.62 (A10)
and 5.87 (A20) log CFU/mL during fermentation for 72 h at 37°C, but lactic acid bacteria were not detected
in the control. The amino nitrogen and viscous substance contents of A10 and A20 were lower than those of
the control. The total polyphenol contents and DPPH radical scavenging abilities of the tested Cheonggukjang were
increased by fermentation. The increasing ratio of polyphenol and the DPPH radical scavenging ability of A10
were higher than those of the control and of A20. The sensory quality of A10 was higher than that of the control

and of A20 in taste, color, and overall acceptability.
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Fig. 1. Changes in pH of Cheonggukjang containing various
concentration of chinese cabbage during fermentation for 72 hr at
37C.

@, Cooked soybean without chinese cabbage(Con); [, Cooked soybean with 10%
(wjw) chinese cabbage(A10); A, Cooked soybean with 20% (wjw) chinese cabbage(A20)
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Table 1. Changes in viable cell count of Cheonggukjang
containing various concentration of chinese cabbage during
fermentation for 72 hr at 37°C

(log CFU/mL)
Grou” Fermentation time (hr)
TOU]
P 0 24 48 )
Con  4.9240.10*7 857+0.04®  89140.11°  8.65+0.01™
baTC(ifrlia A0 643:051™  858+024"  9.13+007°  8.73:0.00™
A0 656003 8.64+0.05° 891004 9.11x0.027
Lacic | COm ND* ND* ND* ND*
acid A0 519:0.00"  580:002C  576:002  562:002”
bacteria oy 5a1s008  593:0.01% 599:001C  5.87:001%

"Con : Cheonggukjang without Chinese cabbage

Al0 : Cheonggukjang containing 10% (w/w) Chinese cabbage

A20 : Cheonggukjang containing 20% (wjfw) Chinese cabbage
Pac 0 g;eans within each column with no common superscripts are significantly different
(p<0.05)

A-D : means within each row with no common superscripts are significantly different
(p<0.05)

Table 2. Changes in amino nitrogen contents of Cheonggukjang
containing various concentration of chinese cabbage during
fermentation for 72 hr at 37°C

(mg%)
Groun Fermentation time (hr)
TOU]
P 0 24 48 )
Con  T735#35™  1106:14%  163.1449C  4634:14%
Al0 63.7:2.1"  1001£2.1" 1505449  424.9+49"
A20 63.047.0%  868+2.8° 130921  4018+287

i)The symbols are the same as Table 1
Pac : means within each column with no common superscripts are significantly different
(p<0.05)
A-D : means within each row with no common superscripts are significantly different

(p<0.05)
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4.13%5 YEMIATE w5 A7) JAE e d=2+
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Table 3. Changes in viscous substance contents of Cheonggukjang
containing various concentration of chinese cabbage during
fermentation for 72 hr at 37C

(%)

Fermentation time (hr)

Groupn
% 48 7
Con 421£023* 4.90£002® 5.16£022°
Al0 3.3540,04™ 4.63:001™ 487:0.11"
A20 2.97+0.15* 4.0240.18"® 4134019

"The symbols are the same as Table 1
Pa-c : means within each column with no common superscripts are significantly
different (p<0.05)

A-C : means within each row with no common superscripts are significantly different
(p<0.05)

s AEA g £XHo d= dr=E9
StUE A Ot F2E Zked], 53] ©] F phenolic
hydroxyl 7|7} @4Hs) 53 22 A2jg4 715S YERA
Hok32). viF A7bs gelet Axd w5 & A=
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Fig. 2. Comparison of total polyphenol contents in Cheonggukjang
containing various concentration of chinese cabbage after
fermentation for 72 hr at 37°C.

The symbols are the same as Table 1

a-c : means within each graph with no common superscripts are significantly different
(p<0.05)

A-B : means within each graph with no common superscripts are significantly different
(p<0.05)
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Fig. 3. Comparison of DPPH radical scavenging ability in
Cheonggukjang containing various concentration of chinese cabbage
after fermentation for 72 hr at 37TC.

The symbols are the same as Table 1

a-b : means within each graph with no common superscripts are significantly different
(p<0.05)

A-C : means within each graph with no common superscripts are significantly different
(p<0.05)
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Table 4. Sensory quality of Cheonggukjang containing various
concentration of chinese cabbage after fermentation for 72 hr at
37T

Overall

)
Group Color Flavor Taste Texture acceptability

Con 3.12+0867 3.12:+L11* 2.82+1.07° 335:1.32° 324+1207
Al0  394:066° 347:080" 365+100° 3.2910.92° 3.82:0.88°
A2 335100° 294+1.03° 282+081° 3.00:094° 2.940.83"

"The symbols are the same as Table 1
Yab : means within each column with no common superscripts are significantly different
(p<0.05)

(@] ()5
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o e g FAEAE AR A, wiF 317 A5
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of Wetr= & W} it A5 BE ¥ Fdse
8.65~9.11 log CFU/mLO| 2.1, f-akd<== A0, A200]
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= 28 A VIR E fikte]l HE HA . wiE

2 ot 1S
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