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Physico-chemical Characteristics of Dua-Chungkukjang. Seok-Kyu Park', Cha-Yeol Ryu and Sang-Won
Lee*. Dept. of Microbiological Engineering, Jinju National University, Jinju 660-758, Korea, 'Dept. of Food
and Nutrition, Sunchon National University, Suncheon 540-742, Korea - Unlike the traditional preparation
method for Chungkukjang, we prepared Dua-Chungkukjang with soybean fermented at 40°C after the
soaking, germination and steaming process, and we studied the physico-chemical characteristics of
Dua-Chungkukjang. Reducing sugar content in both traditional Chungkukjang and Dua-Chungkukjang
increased sharply after 10 hr of fermentation, but it decreased slightly after that. Total nitrogen con-
tent in both traditional Chungkukjang and Dua-Chungkukjang increased slowly as fermentation took
place. Total nitrogen content reached 3,500 mg% and 3,700 mg%, and soluble nitrogen compound
reached 750 mg% and 1,800 mg% after 40 hr of fermentation, respectively. B-Glucosidase activity in-
creased continuously as fermentation took place, and it reached 193, 223, 235 and 248 units in
Dua-Chungkukjang while it reached 125, 178, 205 and 214 units in traditional Chungkukjang after 10
hr, 20 hr, 30 hr and 40 hr of fermentation. This means that B-Glucosidase activity in Dua-
Chungkukjang was 1.2~1.5 times higher than that in the control treatment, traditional Chungkukjang.
Total isoflavone content was 101.44 pg/g and 365.92 pg/g for 10 hr of fermentation, and 22598 pg/g
and 441.37 pg/g for 40 hr in traditional Chungkukjang and Dua-Chungkukjang, respectively. Isoflavone
content of Dua-Chungkukjang was 2~3.5 times higher than that of traditional Chungkukjang.
Anthocyanin content also increased continuously as fermentation took place, and it reached 5.0
mg/g and 6.9 mg/g in traditional Chungkukjang and Dua-Chungkukjang after 40 hr of fermentation,

respectively.
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Protease 412 Anson 5[2]9] 5 F3lo] &A31F L
™, protease 1 unite 2849 1 ml7} 1 £+ 1 g2l tyrosine
& AAske 529 do2 Yeh)Ath p-Glucosidase 4L
Peralta S[19]9] ¥¥& HE3le] 2G4 98 50°CoA 5 &
Zbovg @A FAA AHEEHTh 5 mM p-nitrophenyl-p
-D-glucopyranoside (sigma chemical Co., US.A)E 853} 50
mM potassium phosphate buffer (pH 6.0) 0.5 mloj] & 49
0.2 mlE 7}ate] 50°Cell M 10 £3F wF3-A171 3 1 mle] so-
dium tetraborate ¥X3}gdo 7 W3S FAAA FIH+=
p-nitrophenol®] & 405 nmol| A EFEE 454 £
A4 1 unite 1 £ ¢ p-nitrophenol 1 pmole- WA &
49 o Aottt Glucoamylase 4L Al it
0.05 M acetate buffer (pH 4.8)o] 1% 7} HES =91 714
&9 5 ml} a4 T mlE A7t & F 30°Cel A 30 £3t

kg A7) 2 kg 1 mle FHslo] SAgE-S DNSH[17]
o2 24319t 2484 1 unite 1 ¥ 5] 1 pmoles]
= 34%0

Isoflavone &4

Isoflavone £4 2 S AA%s o] £43 A5 1g9] 01N
HCl 2 ml9} acetonitril (HPLC grade, 99.9%) 10 mlE 3 7}3h

= A2 2 AZE wkg £ o F 2| (No. 42 o %3}
7 ol e 30°C o]dldl A AFEZ AA 80% methanol
(HPLC grade, 99.9%) 10 mle] &3} A7 t}& 045 pm mem-
brane filter2 thA] of2}&lo] HPLCY BAAE R ALY
t}. Isoflavone isomer ¥4 & 9|3+ HPLC (LC-10AD, Liquid
Chlomatograph)¢] Z-&-2 YMC-pack ODS-AM-303 (5 um,
25 cm x 4.6 mm i.d)S AFE-3819 a1, UV/VIS Detector §-4-&
solvent 1 ml/min®. & 3}gGch #A4-L 254 nmol| A 33} 25/
9] 0.1% glacial acetic acidE v 3}o] 0.1% glacial acetic
acid / acetonitrile linear& ©] 502 3§} linear gradient®
o7 B33t Isoflavoned] EFFS Y& $A 5 243

RS ER ML
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Anthocyanidin &2 &3

Anthocyanidin /§#-& SZ2Ax3 o] B3 7 A=F Al
g 2 g& FZ4v(Ethanol : Water : HCl = 85 : 13 : 2) 40
mlo] E3sto] GFaofx] 2447t sinkete] 223 vy 1 F
2809 9452 (4,500x g, 30 min)ste] 100 mlz F&3
3 660 nmojA] optical density (O.D.)& =43} cyani-
din-3-glucoside &0 2 JER)TH4,59].
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Fig. 1. Reduced sugar contents of a variety of Chungkukjang by
fermentation times. O: Traditional chungkukjang, @:
Dua-chungkukjang
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Fig. 2. Total nitrogen contents of a variety of Chungkukjang by
fermentation times. O: Traditional chungkukjang, @:
Dua-chungkukjang
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Fig. 3. Soluble nitrogen contents of a variety of Chungkukjang
by fermentation times. O: Traditional chungkukjang, @:
Dua-chunghkukjang
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o1} Folg A AL BE 20 AAANA FAA 2715

37 ol F2E A F7behe] WA 40 AR A 27} 750

mg%} 1,800 mg%hE LERH o] Fopgaagel Al o 258 H=
EA vhebstTh(Fig. 3).

AYHRA opr) el A2 Bl FATH kel BE 10
AR e 71 @3o] Zh7E 240 mgh % 250 mg% S vHeR)SIA)
W1 oolRRE ol SuralA Zbehe] BE 40 A
342 mg% o 345 mghE Yehfo] 2579 FuH BF OH‘
FARR obvltee) A2 YN FFE dehhich & 9
Tol A 7 S13]e] AFRL 30% A7 AxT 4T
o] WE 40 AzbAe] obE b WA o] 2975 mgh
B3 A BobE o7k =9kon, Joo [8]7F Al Ak o}
e AagEko] 1211~6421 mghE Hidh Ed= #
A8kt

Fo] WA AlFro] Au Fo AAEA vA =
S AE3}Y] Fig. 59 69 YEM AT Protease &44-2
10 AIZEA) 742 FASHA F7hste] AFF=Fod A=
39 unit, Top A A= 4235 unitS Eh) o} 1

© A9 g3 AAEAHS BT Ahn [1] 52 AE
0 2 5L protease 4|5 0] $-4=3F Bacillus sp. o=
w8 T F5go] Az AL Ayt w72 A7
o 97~201.9 unite] #=-& protease FAS AQTG H s}y
t}. Glucoamylase 8442 &7} Ao we} o} ghutst
A F7kske] HE 40 ANA ] AE A5G = 046 unit,
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Fig. 4. Amino-type nitrogen contents of a variety of Chungkukjang
by fermentation times. O; Traditional chungkukjang, @;
Dua-chungkukjang



1274 BB AR X| 2009, Vol. 19. No. 9
0 0
——
_o——

40 — ] o] j/";/__ 0.4
=t A e
= - Q
= 03 £
H v é
: v
= 20 02 =
: Vs
j 10t ///"/ o1 2

0 0

0 10 20 30 40
Fermentation times (hr)
Fig. 5. Protease and glucoamylase activities of a variety of dmmng-
kukjang by fermentation times. O, []: Traditional chung-
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Fig. 6. p-Glucosidase activities of a variety of chungkukjang by
fermentation times. O: Traditional chungkukjang, @:
Dua-chungkukjang

Fol Ao A 045 unite] 0}2§ YEF B4 JERY
tHFig. 5). B-Glucosidase= o WA & th& 43t
isoflvoneS &A1 d <l aglyconeq ?ﬂEHi Haste= AL 3

mlo

Ao 13 HoiA Y15 WA RERTH U
o } =7 4 Bglucosmlase Ao mH= AFe AES Y
Fig. 60l UERSIT Tazh 3ol w2} p-glucosidase &

e A&A R Fhete 27 WEHTge TE 10,
20, 30 2 40 A ZER o 7zt gl o] 125, 178, 205 2 214
unitsE JER] O ol k- 193, 223, 235 9 248 units
g Yehgo] tzTo) Hste] 1.2~154 % & AoF
vttt

AH[18]9] Ao} vwsty 98 FM= p-glucosidase
o] AL 014 unit AEZ W& o S HYor} Zold
Ao A HHE 40 A7 o] 248 unitS YERJ O] <F 1,700m)

Ve Be B4 YT olsh B e FEA
BEAGIN LERHE) 289 ACT A7} Ra

[20] 5& B £9 pglucosidased] EAS =43 A3} 4571
unitoll A] 1,995 unite] A& Ho £ Ao AgH Aot
AE B,

ol

FOFE=E9| [soflavone EHE

da Az wet 7F g7t isoflavone & S48}
Table 10 Yepf e}, 271 AE4=4-2 Ha 10 AIZF
o malonylglyciting 412 daidzien¥} genistein 52| 4%

Fo] AR A& F isoflavoned & 101.44 pg/go.2
vehtou wayt 18 we glycitein @ daidzing H &
3 oz 2R g2 JEE0l 450l FE 40 A7l
22598 pg/gel AEE ol of 2uf o4 F7HE Ao ® YEhut
a8y Folg g e wE 10 A 7HA] o] malonylglycitin,
glycitein 2 daidzien 5 <] AJ%E°] HZ3A F718k % iso-
flavone &-#Fo] 365.92 ng/gS HAEE g ow, da 20 AJ7HA
ol 46221 pg/gol A= 7

N 2 8

>0

=2 jsoflavone 3+EkS

Table 1. Isoflavone contents of Traditional chungkukjang and Dua-chungkukjang by fermentaion times

Contents of isoflvone (ug/g, dry basis)

[tems 10 hr 20 hr 30 hr 40 hr
AY B? A B A B A B
Daidzien 425 21.45 12.86 36.35 32.71 39.78 35.07 41.92
Genistein 292 282 2,08 1.90 1.04 231 1.02 2.06
Glycitein ) 4517 - 116.09 94,58 140.25 107.55 131.98
Daidzin - 1.15 - 17.87 0.37 2322 050 31.51
Genistin - - - - - - - -
Glycitin - - - - - - - -
Acetyldaidzin - - - - 496 - 11.70 -
Acetylgenistin - - - - - - - -
Acetylglycitin 1.07 0.70 292 540 5.78 5.31 5.28 550
Malonyldaidzin - 10.35 27.29 21.25 6.39 17.22 16.21 15.01
Malonylgenistin - - - - TRY TR 0.12 TR
Malonylglycitin 93.20 284.28 95.36 263.35 52.02 231.08 4853 213.39
Total 101.44 365.92 140.51 462.21 197.85 459.17 225.98 44137

YA: Traditional chungkukjang, “B: Dua-chungkukjang,

3. not detected, TR trace
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Fig. 7. Anthocyanin contents of a variety of chungkukjang by
fermentation times. O: Traditional chungkukjang, @:
Dua-chungkukjang
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44137 ng/gs JERAAT T WolAA Az Fold=ai
o] isoflavone §#F- 7l M5H=4 B} HE 10 *17}
Ao = 350 o)Ak, dHE 40 A7 Ao <k 2u) AEo =

Ao2 Uehhgt 2 511k W5 32 WFheAE 8 5
9] isoflavone &#H(mgh)S HES A7 AYUFE(489.1)>
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AT ZY Fopgage] LAY anthocyanine]
F Z4sto] Fig 7¢ Yehfgek 2art 195 7] 1 an-
thocyanin & °F 30 mg/gg =2 ¥5d TS YEhy
qou HE7E Yol upet 71 FeFo] MA3] skl B
F 40 A A e] diz27l AE AT ME 5.0 mg/g Fold
TN E 69 mg/ge] FEH o FolaAM gt 2
BEE YT & F21]e ARFer A= Azt
A& m FF 270 anthocyanin®] ¢#0] 526~9.32 mgh
1900 uE 3 Y FoE 472~878 mgh R W E A=
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7} oF 3500 mg%3} 3,700 mg%E LERAI O, 4
2]

24 AsFHS 750 mg% o 1,800 mg% S Vb et 18
I ol gl A4 ke WF 10 AJ7F o]FE R = o} F ghuks)

A Z715he] BHE 40 A7HR| o] 345 mg% T 342 mg%E el
Witk B-glucosidase 842 AEH LA A 27 10, 20, 30
940 A 7bA ol Zhz 125,178, 205 2 214 unitsE JER) YO
U Folg e 193, 223, 235 2 248 unitsS U ER) o] T2t
o] Hgte] 12~154) AE =& Aoz Vet A547H
2 Tolgzgel % isoflavoned Ze vHE 10 A 7HA| o 717}
101.44 pg/g 2 36592 nug/g, 40 AR ol & 225.98 pg/g o
441.37 pg/go] HAEH o] Foly =49 isoflavone ghgfo] A%

A=A 3o} 354 ~oF 26 TS A 07 YRt Anthocyanin
e waE 40 A g2l AFATHAAM = 5.0
mg/g, FoPg A= 6.9 mg/ge] HEH A

ZAe =
B AFE 200795 s-71E7)dAg e AR e 9
d FAE AFARe oy ol A=Y,
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