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Abstract

Soybean is an important plant as the source of protein and oil, as well as phytochemicals such as genistein,
daidzein, phenolic acids, phytic acid, tocopherol, and saponin. Chungkukjang, a fermented soybean paste, is common
in Korean meals and bacillus is usually used in the fermentation of steamed soybean. For its processing, whole
soybeans are boiled in water until the beans are soft, and then the drained beans are wrapped with rice straw or
starter and set in a warm place at 65°C for 3~4 days. Normally, the remaining cooked water which was drained
from the steamed beans is discarded. We supposed that this water possesses high amounts of useful components,
and we therefore developed a modified method using the cooked water. After fermentation, we added the remaining
cooked water which had been drained from the beans to the fermented soy beans and boiled them together. To
investigate the bio-functionality of the modified chungkukjang, the total antioxidative activity, isoflavones contents,
phenolic acids, and 3-deoxyglucosone (3-DG) were measured at each stage of the preparation of chungkukjang. The
original and modified chungkukjang possessed a high antioxidative activity compared with the other samples, as did
the drained water after steaming of the soybean.The contents of genistein, daidzein, and phenolic acids, which
contained antioxidative activity, were also increased in the original chungkukjang and their contents were similar in
the modified chungkukjang. The content of 3-DG was increased in the modified chunghkukjang compare with the
original. It is suggested that the active soybean components delivered to the drained water during the steaming
process were useful for increasing the bio-functionality of the modified chunghkukjang.
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29 &2 F 100 g& 71EoZ #4kele] Table 19

Yellow soybean(YS)

| Roasting, 95~100°C, 15 min

Roasted soybean(RS)

l Add water and boiling, 60 min

Boiled RS(BRS) J

Separate soybean and water

Fermentation of l
Chungkuk-jang Drained wat
with starter at rained water(DW)
65T, 84 hrs

Chungkuk-jang(CK-O)

Mixing and boiling, 10 min

Chunghkuk-jang(CK-M)

Fig. 1. Preparation of samples
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Equivalent Antioxidant Capacity) #t-& Roberta RE
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ultrasonicator (Branson Ultrasonic Corporation, CT, USA)
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(2,2’-azonobis(3-ethylbenzothiazoline  6-sulfonate)) 2} 2.45
mM potassium persulfateE E %35t}  ABTS
cation(ABTS- )& gtEo] 12417 o) IXF &
LAE 734 mnmo A FF=7F 0.70(£0.02)°] HEE 5
mM PBS(pH 7.4)2 ZF3¥ o 30 Lol A8 F&E
FE BFEAQ Troloxol ABTS-" &9 3.0 mLE
7Veled 734 nmol| A 687+
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Genistein®} daidzein®) &2 Wang G F(1990)¢] 2+
Hol wel UV photodiode array detector’} ZH3HE
HPLC(Agilent, USA)E Alg2&ta Rl olAZEa)

2 BEAS 98 02 g9 BHAAZRE AR | mLy
gol259 3 mLY HPLCE W&22 ¥ ¥ E33
31 ultrasonicator(Branson Ultrasonic  Corporation, CT,
Table 1. Yields of samples
Yields (g)
B
Products Original samples” Lyophilized samples”

YS 100.00 98.88

RS 97.60 92.48

BRS 208.40 82.36

Dw 48.00 6.33

CK-O 173.20 73.86

CK-M 285.00 76.47

"YS, RS, BRS, DW, CK-O, and CK-M mean yellow soybean,
roasted soybean, boiled roasted soybean, drained water,
original chungkuk-jang, and modified chungkuk-jang adding
the drained boiling water, respectively.

“Yields of original sample mean the amount of samples made
from 100 g yellow soybean.

YYields of lyophilized sample mean the amount of lyophilized
samples made from 100 g yellow soybean.
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ZZ3 EA3 RfAIE 7AE RELS F
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£ A2 SPSS Ver. 10.0 package program o]-&
st Z+ 9 BHH FFUAE AESt 219 A
o] §FZ one-way ANOVARE EA3 5 p<0.059 A
FAg zol7t U AS TukeyH S o] &3te] ALSZ
FatgathHE s 5 2003).
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YS RS BRS
Fig. 2. Total antioxidative activity of samples as measured
by TEAC assay.
Abbreviations of sample name are same as the legend of
Table 1.
““Different alphabets on the bar mean significantly different

analyzed by one-way Anova followed Tukey’s test at the
level of 0.05.
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Fig. 3. Isoflavone contents of lyophilized samples.

Abbreviations of sample name are same as the legend of

Table 1.

*APDjifferent alphabets on the bar mean significantly different
analyzed by one-way Anova followed Tukey’s test at the
level of 0.05.
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12£0.01 2 1.24+0.01 mg%o. 2 }E}
o = g}% %—3 AXFEE 7|22 Z  daidzeino]
3.97+0.25 mg%, genisteino] 1.17+0.09 mg% TF5 o
AR, FFF2 LIAAE o o|LEHE FFo
7} #ob  daidzein  89.57+0.70 mg%, genistein©]
58.15+0.55 mg% 2 F33] F7HEASE € F AUk
T W ER VEFASEE A e HBFERT LS
daidzein 74.83+0.58 mg%, genistein 49.91:£0.66 mg% =
ot FaFFOY AT olaZAE o] 8L
& F YU o] AFAE F 100 gozHH e
7+ AlE F olaEHE FRFoE 4t AFK(Table
2) JERRFe olAZHR Bl g wAT 1
thgol MEARFe Foler B ARSE 4
@ 3% Ushigou 329 4% 2L I

o] W &S & F UNdTh

AF7A 04\’4 A Ao Y3td o|AEHES T
9 g8 7tA f-&3 A Ego A 71dse= 53
Q] A golt}. E3| phytoestrogenC.BM H A7 F4+
S G3A7a, AEEA A8 AAE Hoen 52
B 984 &8 d¥sts E237F JdvhMaubach J 5
2003). & o]AZEEHEo] 100~300 mg% = FF

Hol Ytin Basoe] dd Choi IS S5(1996)F Kim
SR¥} Kim SD(1996)0] ZU4F ZF Z22 Ujgoz o
AEEE IFE 23S AR AF 46~232 mg%st
46~418 mg% W Fon, dFH 4ol E& L A
g wa} & o)t dokn Bastch F e
ol F AFY olAETHE FFE Iolrt Yehte

Table 2. Isoflavone contents of samples made from 100 g
soybean

(unit : mg)
Products” Genistein Daidzein
YS 0.483” 0.887
RS 3.737 6.360
BRS 1.019 1.745
DW 0.074 0.251
CK-O 42952 66.156
CK-M 38.166 57.222

YAbbreviations of sample name are same as the legend
of Table I.

“Data mean the amount of isoflavones in samples made from
100 g yellow soybean and were calculated from the yields
as shown in Table 1.
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Z+ZF 31524926 mg%, 42.5549.18 mg%, 58.93+7.33
mg%9 43.52+8.34 mg%h=Z HIH H]— ) tHHaytowiyz
DB & 1999). & & EAst= F8 olaFZeEl]
daidzin, genistin®} o©]&¢] o}lzFe]ES Walter ED
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daidzein®] WAFEZR Q] equole] AE &4
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ASA Fou} daidzeing AHAHAL W ) Aol
95 thAFE O] A4 H ™ (Setchell KDR 2003), in vitrool]
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3l (Hodgson JM 5 1996, Mitchell JH & 1998). w2}
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=& MZE2H F phenolic acids &gF 5}

Zol= ol4AZgtE M oplt AEe] phenolic
acidgo] Ol Y AR YWsA Urh HA=%
A =34 % phenolic aCst«] WaE xAbste] o83}
2 ARE EUvHTable 3). FZ2AZE AEITAA
+ gentisic  acid, syringic  acid,
p-coumaric acid o
t-cinnamic acid’} §2 A2 A543 F& E=
FA o) A chlorogenic acid, p-coumaric acid E salicylic
acid®] FHE F7HF vEEth 28y & F8dA
E2 old5o] {3 phenolic acids®] dFo] TSR
3, 2 A 42 Eoll gentisic acid, chlorogenic acid
9 p-coumaric acid®] ol Fold & & F UJTh
e For AFFAES LREAZAL W gentisic acid
o] ol 15759 mgh=E FASA EAEIAR
chlorogenic acid®= 21.85 mg%°l A 3537 mg%® &7}
Stk ww o 4 Fole EAA Q%W
caffeic acid®} ferulic acid7} 242zt 8.57 mg% <t 13.66

chlorogenic  acid,

acid, benzoic acid, salicylic
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mg%e FEE EAstY LaHFE F Pt &40
¥2 #2 phenolic acid®] FFo] T7tEE & F 3
ot "I AITZY Bol% chlorogenic acide] 33
o] 3537 mg%olAl 8523 mg%E 2] ol Z7larE,
ferulic acid®] EHE TG4 271519
acid, chlorogenic acid, caffeic acid @ ferulic acid= &
Atggdol g2 BREY FEF 9 WIARTES
Azste H8 F oY ol F71s AT ¢4 4
HolA] TS0l F7HHAR A G4 #-o|]
= Aew HAAL

T 15 100 g9 ZOo2HE TWEAE A
F =9 phenolic acids Fo 2 Jeldl A= Table
49} Zr} F &2 EBol= 153.79 mge] phenolic acids
7 £&5H 4SS ¢ + YL 53] gentisic acidt

chlorogenic acid¢} 2ol ksl Fgdo] &

E-3] gentisic

phenolic

Table 3. Content of phenolic acids in lyophilized samples
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A& B F UUnk

HIE MZEZCHAY 3-DG &
H=3 A ZA) Maillard #H-g-0)
71 f8l Az dAE AR
(3-DG9 FFES FHT Zﬂiﬂr%
Maillard %82 ©ild s} 3
H ¥h2 02 glucose’} Schiff base—g— & A 5} =
Amadori AAE F3f <HFsEA Aok o AF F
Amadori *3*4”2 3-DGE HaHms
& Miaillard W29 AEE ounjsin 7}
2e AFIME uiﬂ‘ﬂ;ﬂ‘:}(Kato 5
9] 3DG FFS 1.24 mg%h P, B &
8 &71ste] 8.59 mg%7t FeEol AT
B2 g oPsto g2 Jele 245

fo| Hig|

dAU=AE ZALS
%9  3-deoxyglucosone
Table 59 Zt}

&4 7

rﬂ
oSL
S
>
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1
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¥
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(unit : mg%)
Phenolic acids YsY RS BRS DW CK-O CK-M
p-OH benzoic acid - - - - 1.23+0.03 1.31+ 0.07
Gentisic acid 7947+ 6.44 52.55+3.89 - 134.83£10.76 157.59+9.84 89.17+14.37
Chlorogenic acid 56.70+18.26 66.95+1.99 21.85+0.86 159.12+20.15 35.37+0.44 85.23+ 041
Caffeict+vanillic acid - - - - 8.57+0.02 -
Syringic acid 2.65+ 0.04 - - - - -
p-Coumaric acid 86.85+17.17 212.23+3.15 261.95+0.62 952.21+ 4.00 14.85+5.21 265.47+ 1.66
Ferulic acid - - - - 13.66£0.30 17.98+ 0.32
Benzoic acid 123.10+ 9.33 20.41+4.62 23.02+3.14 87.30+ 0.28 58.37+1.01 85.46+ 2.86
Salicylic acid 66.30+13.63 1906.77+4.07 436.38+0.25 1095.96+ 3.28 70.85+2.71 331.88+ 3.09
t-Cinnamic acid 0.69+ 0.02 1.7740.01 0.68+0.01 2.02+ 0.10 1.38+0.24 1.77+ 0.44
Total 416.0748 2,267.925 743.203 2,429.423 360.507 876.5014
YAbbreviations of sample name are same as the legend of Table 1.
Table 4. Content of phenolic acids in samples made from 100 g soybean
(unit : mg)
Phenolic acids Ys" RS BRS DW CK-0 CK-M
p-OH benzoic acid - - - - 091 1.00
Gentisic acid 78.58” 48.60 - 8.53 116.39 68.19
Chlorogenic acid 56.07 61.92 18.00 10.06 26.12 65.18
Caffeic+vanillic acid - - - - 6.33 -
Syringic acid 2.62 - - - - -
p-Coumaric acid 85.88 196.27 215.75 60.23 10.97 203.01
Ferulic acid - - - - 10.09 1375
Benzoic acid 121.73 27.20 18.96 5.52 43.11 65.38
Salicylic acid 65.56 1769.12 359.42 69.32 52.34 253.79
t-Cinnamic acid 0.68 1.64 0.56 0.13 1.01 1.35
Total 411.12 2104.75 612.69 153.79 267.27 671.65

YAbbreviations of sample name are same as the legend of Table 1.
“Data mean the amount of phenolic acids in samples made from 100 g yellow soybean and were calculated from the yields as

shown in Table 1.
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Az ZF F7M8l9 656 mg%, F &2 E2 HUs @
FFITFAE 7.18 mg%rt FHEHA AUk F, 7]
A= 2 HIAFZ A #E F Maillard ¥HS
dojuy olE 2 F9 Mol Maillard ¥HEo] FHoF
& & JUTh °lF F 100 g& 7|EoE wEAR
2 Zo FaHolglE gog FaF Ay, 2 F9
B 794 mgoe 2 /M Egka, AZHTE, VBT
& a2 F, 98, F &2 29 otk

Maillard ¥H-g /g Eo] I8dE Uepdths A
2 oy AFAEe 98] Exg bt glvh Cheigh HS
9} Moon GS(1986, 1987)2 7tgo] 71E¢% ¥ &
g atel] sty Ad Fsed g
31, Ryu SH 5(Q002)% B-EstA|d4te] gheko] ¥
A 2] g AMgstE AL s A
A Ao Husgch old 79
4l 4 2E WFAAM F:ste flavone
obu| = AH, ZEo] dAHI Aoy 7

qge s
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A A
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5] Maillard ¥H&9] %7] ¥hgolA] A FHE reductone
T2 1% #d4E8R g5 AYoE &8 ol F
a3 ik WAUEez dA UrkKirigaya N &
1969). £ AdoA &2 B, 7IEATE, dEHEF
4] dHFH=E &
& o] ALz Bk 712878 2 HIZ=
Fole e T w3 s d 2T 9 A48 2
3 o Zs FFgaHds

O

=
=3

7Hd Ao 2 7| Eolzth
2 d7lA & Eardle Hge S8 st
gol 3w o] Fretla, Fast 4ol o 71X

Table 5. Contents of 3-DG in samples

\ Lyophilized sample Wet basis
Products (me%) (mg/100 g soybean)
YS 1.24 1.22
RS 8.59 7.94
BRS 245 2.02
DW 12.67 0.80
CK-O 6.56 4.85
CK-M 7.18 5.49

”Abbreviations of sample name are same as the legend
P g
of Table 1.
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