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Abstract

The purpose of this study was to develop a new fermented product (named as Cheonggeumjang) using Sigumjang,
Cheonggukjang and Oak mushroom. This study was conducted to evaluate the effects of Sigumjang, Cheonggukjang,
and Cheonggeumjang, which were mixed in a different ratio as A (Sigumjang: Cheongguljang = 1:2), B (Sigumjang:
Cheonggukjang = 1:1) and C (Sigumjang: Cheonggukjang = 2 : 1). Then, the functions and physicochemical properties
of products were investigated. We found that the crude protein content in Cheonggeumjang was higher than in
Sigummjang whereas fat and calories content was less than that of Cheonggukjang. Free sugar content in Cheonggeumjang
C 5.8681 g/100g was the highest. Moroever, Cheonggeumjang C and Sigumjang has an antioxidant activities. The
electron donating capacity, SOD like activity and the inhibitory effect on xanthine oxidase of these two were significantly
high than other group. Fat rancidity is promoted in the presence of metal ion, Cheonggeumjang group has higher
inhibitory effect on Fe’‘ion than on Cu’* ion. The rancidity of fat is also increased by reactive oxygens species,
Cheonggeumjang group inhibited H,O; in higher extent than KQO,. Also, a-glucosidase inhibition activity of
Cheonggeumjang C in all of the concentrations (300 ppm, 500 ppm and 700 ppm) is higher than other groups.
In sensory evaluation, Cheonggeumjang C groups is ranked significantly higher than the other groups while considering
color, flavor, taste and the overall acceptability. Taken together, the results of this study suggest that Cheonggeumjang
is best ingredient for increasing the consumer acceptability and functionality.
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Table 1. Proximate composition of different Sigumjang, Cheonggukjang and Cheonggeumjang

(unit : %)
Samplesz) ((:ilczlli)e Moisture p(r:gltle(:jii Cgl;ie Carbohydrates C;:ge
Sigumjang 178.75:0.5" 54.80£0.24' 9.54+0.56° 0.81+0.90° 33.30:0.06" 1.53+0.17"
Cheonggukjang 264.99+0.64° 46.17:0.11° 23.08+0.18" 12.26+1.40° 15.5740.55" 2914044
Cheonggeumjang A 232.414091° 4745+0,09" 18.38+0.97° 6.26+091° 25.63+0.04° 227074
Cheonggeunyang B 207.46+0.02° 4731£130° 17.75£121° 5.18£1.07° 27442003 2.30£0.45"
Cheonggeurjang C 211.74%0.05° 47.02+0.86" 14.81£021° 1.68+1.06° 34.34+1.10" 2.14+038"

The results are Mean*SD.

Means followed by the same superscript in a column are not significantly different at the 5% level by Duncan’s multiple range test.
?Cheonggeumjang A (Sigumjang:Cheonggukjang=1:2), Cheonggeumjang B (Sigumjang:Cheonggukjang=1:1), Cheonggeumjang C (Sigumjang:Cheonggukjang=2:1).
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Table 2. Contents of free sugar in Sigumjang, Cheonggukjang and Cheonggeumjang

(¢/1009
Free sugar Sieunyang Cheongguljang Cheonggeunyang A Cheonggeunyang B Cheonggeunyang C
Fructose 0077:0.35” 0.0299+0.96" 0.1259+0.08° ND" ND
Glucose 45336£043" 0.4912+0.62° 2.7135:0.04" 3.0305+0.83° 5.868240.79°
Maltose ND ND ND ND
Sucrose ND 0.1506+0.59° ND ND
Total free sugar  4.5412+0.56b 0.671620.71° 2.8394:0,05 3.0305£0.79° 5.8681+0.15"

l)ND . Not detected.
The results are Mean+SD.

Means followed by the same superscript in a row are not significantly different at the 5% level by Duncan’s multiple range test.
JCheonggeumjang A (Sigumjang:Cheonggukjang=1:2), Cheonggeumjang B (Sigumjang:Cheonggukjang=1:1), Cheonggeumjang C (Sigumjang:Cheonggukjang=2:1).

Electron donating ability (%)

300ppm

300ppm T00ppm
Extracts

"BHA "5G "CG "CGA "CGB "CGC

Fig. 1. Electron donating ability of extracts according to different
concentration.

SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Sigumjang:Cheonggukjang=1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang  (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.
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Fig. 2. SOD-like ability of extracts according to different
concentration.

SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Sigumjang:Cheonggukjang=1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang  (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.
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Tiobarbituric acid reactive substance(TBARS)

A S ek 40129 B ionoll U3k 25
o] AAte AAIS-S S Ao Fg 39 2tk A%
25 700 ppm©] 33.68% % 7} =%, HFAFEE
TAME 5% CFEEAFE:H=74=2:1) 700 ppm°]
3251%% 7P =9tk Cu” ionoll & F2E9) JA5L
Fig. 48} 2t} A 4525 700 ppmo| 20.69% = 7%
E}I, AEFFEE TN A5F CGFEERIEEH
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Lipid oxidation inl
="
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Fig. 3. Inhibition ability of lipid oxidation of extracts reacted
concentration with Fe’* ion according to different concentration.
SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Sigumjang:Cheonggukjang=1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.
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300ppm
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"vit. E ®*SG "CG "CGA *"CGB "CGC

Fig. 4. Inhibition ability of lipid oxidation of extracts reacted
concentration with Cu® ion according to different concentration.
Symbol are the same as those in Fig. 1.

Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.

35 @A442FA H0.0 et &5 A4ty
A 5S =43 A= Fig. 59 2ok AFZAFEEE 700
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=94 KOOl Hist 559 dAl52 Fg. 63 2t
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Lipid oxidation inhibition ability (%)
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Fig. 5. Inhibition ability of lipid oxidation of extracts reacted
concentration with H,O; according to different concentration.

SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Sigumjang:Cheonggukjang=1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.
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Fig. 6. Inhibition ability of lipid oxidation of extracts reacted
concentration with KO, according to different concentration.

SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Sigumjang:Cheonggukjang=1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.



282

o
1>

=

o]
EFAZTE

ppmo| 41.67% = 7} =2 AAt AAle S YRS
o} webA FEolL(Fe’ ion, Cll2+ ion)o] A FZe)
e A5 F2E9 IR Fe* ion®] Cu® iondl Tt
AAITET ta Eo Aog Uehdal, F4 AEFH0;,
KO,9| Ad4taf 310 gt —7-%%4 A5 KOE T}
H,0,0 tigh dAl5o] tha =2 AOZ YEISIT) Free
radical- & X2, Thild 2 DNAS A0 EA M XL
AE ety w3 9 HIAASE AEAAAS 4
22 g Agke] Yclo] Hrhar visi el weh43,44)34k
s} a9E JHAE AFY AHAE Bl olds AW o
stal X 58hH, =315 A A7) 2A} e =g o] F7138t

AT} ol free radical 5ol 4] TBARSE free radical®ll
ot A AEFe] ARE 7P wol o] &-H a1 UATH30,45).

Xanthine oxidase E& A5l
Z5-9] xanthine oxidase A5 =43 2=
Fig. 7JJr 2t} A|FAFEE 700 ppm©] 91.84% % 71
%2 xanthine oxidase &/ A8l 5S YEMA=H o]+ &
A ZEZRQ vit. C(96.07%)2} FrAF o)tk 18] AL
AeAFEE FTIMe H5H CFEERNFTTHHTE
=2:1) 700 ppm©] 88.78% = 7}¢ =& A TS e
Ak Aoz ZEEL 500 ppm o]l A= A=
EART thh W2 xanthine oxidase B4 Aol 55 YER
.21 700 ppm °ﬂ M 2333] =& xanthine oxidase 2
Ael %S YERNSITE Xanthine oxidase™ xanthineS 7]2
2 3} uric acidE AJ/d3sH= F7g N A superoxide radical S
s maolthde). AA W el 7] AEAY sl

120 ¢

100 a

Bt e e &

b

60

40

& i
20 | b 3 ’[
k

Xanthne oxiulase mhibiton ability (%)

300ppm

500ppm 700ppm

Extracts

"vit.C "SG ®"CG "CGA "CGB "CGC

Fig. 7. Inhibition ability of xanthine oxidase of extracts according
to different concentration.

SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Slgum]ang Cheonggukjang=1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.
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Fig. 8. Inhibition ability of a-glucosidase of extracts according to
different concentration.

SG : Sigumjang, CG : Cheonggukjang, CG A: Extract from Cheonggeumjang
(Slgum]ang Cheonggukjang 1:2) by 94% ethyl alcohol, CG B: Extract from
Cheonggeumjang (Sigumjang:Cheonggukjang=1:1) by 94% ethyl alcohol, CG C: Extract
from Cheonggeumjang (Sigumjang:Cheonggukjang=2:1) by 94% ethyl alcohol
Means followed by the same superscript in a column are not significantly different
at the 5% level by Duncan’s multiple range test.
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Table 3. Sensory evaluation of Sigumjang, Cheonggukjang and Cheonggeumjang

Samples Color Flavor P e e acopubiiy
Sigumjang 25:051" 3.1:083" 324075 4.141.00° 49+1.05° 43+1.10° 374087
Cheongguljang 2.1:083" 4.1+092° 4.1+0.96" 46+1.13" 38+127° 48+0.78" 4.1:0.72°
Cheonggeunyjang A’ 39:071° 45£064° 3.7£0.68" 45¢121° 41097 44£051° 434057
Cheonggeunyjang B 4.1102° 47£092° 39£0.56' 4.6£1.04° 42+068' 46:094' 45£084"
Cheonggeunjang C 43:1.12° 48:1.12° 42¢107 48087 45:083" 47109 48:125°

The results are Mean*SD.

Means followed by the same superscript in a column are not significantly different at the 5% level by Duncan’s multiple range test.
?Cheonggeumjang A (Sigumjang:Cheonggukjang=1:2), Cheonggeumjang B (Sigumjang:Cheonggukjang=1:1), Cheonggeumjang C (Sigumjang:Cheonggukjang=2:1).
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