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Abstract The quality characteristics and functional properties of fermented soybean by lactic acid bacteria (FSB) were
investigated and compared with those of soybean (control) and commercial cheonggukiang powder (CGP). The crude
protein, lipid, and fiber contents of FSB were similar to those in CGP. The vitamin B, content in FSB (1.4 mg%) was
similar to the control (1.3 mg%) whereas it was remarkably low in the CGP (0.2 mg%). The bright yellow color of FSB
determined by Hunter’s colormeter was quite different from the dark reddish brown color of the CGP. The pH of FSB
was the lowest and the amino-nitrogen was 517.2 mg%, which was higher than that in CGP (468.1 mg%). Glutamic acid,
aspartic acid and leucine were the most abundant amino acids. In particular, the increase in the glutamic acid level was
noticeable in FSB. The fatty acid compositions of FSB and CGP were similar to the control. However, the sucrose and
fructose levels were lower after fermentation but the glucose level was higher. The results of isoflavone analysis by HPLC
showed that the levels of daidzein and genistein in FSB were as much as 48.33 and 52.82 mg%, respectively, which is
higher than that found in CGP. The DPPH free radical scavenging effects of FSB and CGP were 1.8 times higher than
those of the control. The fibrinolytic activity determined by the diameter of the lysed area on the fibrin plate was the most
effective in FSB. In conclusion, it is believed that FSB has a similar or higher quality than CGP. Therefore, FSB is

expected to be good functional food material.
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Fig. 1. Pictures of common soybean (left) and fermented soybean
by lactic acid bacteria (right).
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) F(soybean; ©]3} controlo]&t $H2} A2k & Tl (fermented
soybean; ©]3} FSBy= AE(8)oIMG} 72o] ol & FoA Az
g S AFEsion, FSBY| 3 diFRH dEd FE
ol @ol AR Adee|aFig. 1), AEFH %o 553 FvE
AU YUt vEFe g AAT H=4-EY(cheonggukiong
powder; ©J3F CGPYZ 2005 9€ol| FE AHLHE dEH o)A
TUHAL, BE ANEe 223 3o AFAERE ARSI
UHHEE, HIEIRI R EE B4

YR RS 2FFH 105°C FYrrEizy, &
w12 Semimicro-Kjeldahly, &A% $F3-S Soxhlet ¥, Z3)ES
A oR P, 2HF T 2FFHY] Henneberg-
Stohmann 7HEel & AFHo 2 BFFEL /PO A
s sii=

I

|

HEl B, € dlelql E: A& HPLCY €3 AFH(©)
o7 TR o] 4439t viEll B,& p-Bondapak C,g col-
umng AMSEIR L, ©1%E42 methanol: 10 mM NaH,PO, &< (pH
5.5)=35:65 &0 o
rescence detector(A,: 445nm, A 530nm)S ARSI Bk
E TFENS 98l EIHERA F 02mgE FH3IESF Al
Heos FH)819 7, 43 column®] hexane : isopropanol =98 : 2
&3 &9E oFAHe=Z 39 % 0.5mL/min, fluorescence
detector(h,,: 298 nm, A: 325 nm)E A5t

g 2 TS ACACH10)0l =t ZH AR E 500°CeA
AT D33} Bl A IS FAF TeREs ¥ ICP(Induc-
tively coupled plasma: Lactam 8440 Plasmalab, Victoria, Austra-
lia) 2 A#FetAT,

pH, total soluble solids % 2{&

pHE ZF A8 10gg ZREFE 108 348 % pH meter
(420A, Orion Research Inc, USA)E =743l 3, total soluble
solidst 0.45 um membrane filter® <33 ¥ ZHF=Al(Atago
Co., Ltd, Tokyo, Japan)E =3ttt AxE MRA(Col-

, ¥4 08 mL/min¥ 3L, A&7 fluo- -

orQUEST 1II spectrocolormeter, HunterLab., USA)E 743313,
Hunter system®] 3%}=X]¢] L(lightness), a(redness), b(yellowness)
3 AA QA A Felg YeEpF= AIHAE, color differ-
ence)Zh-S 38 HHE =43l HageR Jepth A=A
o] Mgl FEM AT calibration plate)e 2Ht 1L.=92.67, a=-0.83,
b=087°13irt.

Ol0| =EfE A (Amino nitrogen, AN)

o e A4 T AFAFRFFA ] formol X7 (11)0l
3] ANEEAT &, 74 AR 10g2 ZFFE 10 34381
30 87 wdk 32 3 3,500X oM 10 B7F 948 F A
g H3lgrh AlEHo] 0.1 N NaOHE 718te] pHE 84Z %
A% Z formaldehyde 2 (pH 8.5) 30mLE 75k, THA] 01N
NaOH £8202 pH 847} 2 w7k HA30n. $Y =Ze
2 0.IN NaOH &9 FAIFS HAAlste opp|cefd e +
Eipi=y

olo| it 24

o}m):=AHe Heinrikson# Meredithe] B (12)0] w2} Pico-Tag
system(Waters Co., Milford, MA, USAYE o]&3to] #2473t
ANE ¢ 10gS FE3] A H3t ampuled] ¥-2 F- 6N HCI 15
mLE 713 the Adz X#ste] PEF F 110°C dry ovenol
Al 24X7F BRF 71 BalAZl H Eelds 28] Sl 045
um syringe filter(Millipore Co., MA, USA)E 343 ¥ AccQ *
Fluor™ reagent kit(Waters Co., Milford, MA, USA)YE AR&-3c]
P34 fEAE WS F opueits 4T HPLC £4
Al NEE 5uLE FYs I mL/min®] 522 gradient mode
2 37°Col A AccQ + Tag column(3.9X 150 mm, Waters, USA)S
E31|#, fluorescence detector(A_: 250nm, A, 395 nm)E AE
stgitt. ofm| At EFEEF-2 amino acid standards(Sigma-Aldrich
Co., St. Louis, Missouri, USA)YE AM&-3I31t}.

Xkt 2

AL Foleh 5(13)9] Wil ostd F& 2 AAGIAL,
AOACHPE(14)°] w2} 14% BF,-methanol® methyl esters} A]7!
% gas chromatography(GO)E 24331 th. GC #4 <= HP-
FFAP column(30 mXx 0.25 pmy& AHE3I3R, HAE7Ie EFol:
AZ7|(FID), L= FY7] 250°C, 7&7] 260°C, column oven
LEE 120°C(2 min)-4°C/min-230°C(20 min), detector &EE
260°CY 3L, carrier gast He2 1.5mL/mind &£%8 ZHB YU

REY 2y

$213-S Gancedo$} Luhe] (15 wet BA3A) &, Al
EET 80% MeOH FZES 045 um membrane filter(Millipore
Co., MA, USA)Z oJ#3 ¥ HPLCJASCO HPLC system, Japan)
E o] g3l EA3th Columne carbohydrate column(3.9X
300 mm, Waters Co., Milford, MA, USA), A&7]% RI-930 datec-
tor, ©]EAS ACN/Water=78/22(v/v), +& 1.4 mL/min, injection
volume 15 L, 2 column temperature 35°CS} 2+ 2702 £4
31, BETAL glucose, sucrose, ¥ maltoseZ /33T

Isoflavone &2

Isoflavone2 HPLCE EAESTHI6). &, 248 A& 1g07 20
mLe] 70% methanol &2 #7F8}d saponification A171%A] 20
B7F 223900, o o] malonyld wigAle] B8t wke-S W



As7] {5l & ol 0.1% o EARS A7kt 25 wr
B 223 292 3l 5o0mLE HET 3 3,000 el P4l
FEsted d& S HPLC 84 A8 AR-Esith. HPLC
+ JASCO PU-980 systemS AMESIH O™ column ODS Alg
9l YMC AM303(4.6X250 mm), 1842 0.1% acetic acidE %
F8 water(Bvll A2} 0.1% acetic acidE $H7-3) acetonitrile(&-vl
Belgitt. §vl9] gradiente & BY HL=E 5087 15%904
35%2 S7MAH AL, 52 1.0 mL/min, injection volumeS
20 pL, UV detector®] 3742 254nm ¥ ZHeE 0328 E4)819
o 1254} isoflavone standards(Sigma-Aldrich Co., St. Louis,
Missouri, USA):= methanole] &3|A1#H 0.5-50ug % HIARE
HPLC #4248 A3l peak areaZH-E| FA#A-E 2T

DPPH radical 215

3 842 1,1-diphenyl-2-picrylhydrazyl(DPPH) 122z
2AHANRE B8 &, AlIEFEE 1 mLel 02mM DPPH
L9 2mLE 713k vortex mixer® 105327F £33 T 4204
2087 WRg ¥ 525mmelA) FREE SIS, ot 2
& 24| 3] ZHAF S (electron donating abilities, EDAYS A4t
Bl9lem, 7] DPPH 5571 50% 74 € w7kx] " Qg sample
9] FLE EC(efficient concentration)® 2 AHESFSTH

Sample absorbance
EDA ) =(1 - —7——"7-—"—"
) = ( Control absorbance

) X100
HNg8aey 53

BA8NBEL fibrin plated (18] @t 374353lch 5, 0.01M
sodium phosphate buffer(pH 7.0) 100 pLoll thrombin 10 unit& &
Al 7] 5L, fibrinogen 0.06 g2 0.01 M sodium phosphate buffer
(PH 7.0) 10 mLoll &8t} 37°C water batholA] 10827+ WH-A]
7|3 petri dish plate] 10unit2] thrombing 35 A4e & 1
Aol 10mLe] fibrinogeng-H-& Fo] AH3| &5 ¥} fibrin
=g TrEo] 1087 UXEH Tk 49542 A% fibrin plaste
o} paper disc(®8 mm, Advantec, Toyo roshi Co., Tokyo, Japan)Z
SHEIL AR S0uLE FAs 37°ColA ¥HE(incubation)*] 7]
WA 2, 4 B 6AZ B AAE TR AFES s

a4 % 0¥

UHHSE, HIEIR R EE

SRS AN FESBYSF HEZHCGP) B Y8
F(contro) BT FA3L, AFZAREA] VERE TIF(9.70%)2
HFFEL(7.70%) L Park 5(20)°] AT hF(14.0%)Hc} &
< Ho|Uth(Table 1). ZAH TS 18.79%° 4 FSB 24.22%=
F7FetRe™, CGPE 22.75%2 Bt} ole UiF 178% 2 &
AR 243%2] B9} FARKEI O, B9 47%9= & 3}
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Table 1. Proximate composition, vitamin, calcium, and amino
nitrogen contents of soybean (control), fermented soybean
(FSB), and cheonggukjang powder (CGP)

Components Control FSB CGP
Moisture (%0) 8.67 6.37 6.14
Crude Protein (%) 36.11 42.90 43.61
Crude Lipid (%) 18.79 2422 22.75
Crude Ash (%) 4.63 3.79 5.48
Crude fiber (%) 5.83 6.45 721
Carbohydrate (%) 2597 16.27 14.81
Vitamin B, (mg%) 13 1.4 0.2
Vitamin E (mg%o) 3.8 2.8 6.1
Calcium (mg%) 1352 141.8 301.5
Amino nitrogen (mg%) 1943 517.2 468.1

o7} JATH19). =9 2 FSB CGP7F #2429
43.61%% control®] 36.11%ETF 5 =9t tiFel ghadake
262%(19), 35-41%(1,21) 522 HIEo] 3 CGPE 43.6%(19)
2 Ul FSB NEx A=A v £ dAs
BT eS¢ 4 otk oldel= FSBE tlF-Ee] AR
CGPe} H|5=3h 2228] o2 EAshs A0=E Ve, ©f
HNEQPRT19)d] YERYG CGPel AEEFAT v FAS
o, 240 G E e & At dol A=A fA
AL AUs Aoz AEHEY

H, dutdoz 9%, =45 WFEa s dast
£ HEl B CGP7} 02 mg%(HEF4EE 029 mg¥)= control
o] 13 Hr} #As) e A FSBoAE 14 mghs 2E
Az Zolgle] atje EAlsHE 54& Btk BlEl E
o ANEABFIME TR/l 0.0-04mg/100g0 2 VER} 3,
Lee Q2 5ot A% 2k 8259 4.1 mg/100 o2 B8}
o] control, FSB, CGP z}Zt 38, 2.8, 2 6.1 mg%= F4€ £
Aot Aolrt S ZEFHS T FSB7F Hlssshv
CGPell M= B} o] $i8 Ao® vepyrt

o %E,

¢

[}
TS

&

pH, total soluble solids ¥ A%

pHE GAkrdl o) 2& " FSB7F 71 Wiska, CGPE 732
2 7P wokon, ST EE e YR F His) 2R
H T ABoM BRE AL RAo2 UePdti(Table 2). AlHHEG 2
pH 4.1-49023) 2 pH 5.1-34Q4)9 A=49 pH 8.523)%} vl
shE FSBY pHE ARt £330 2ok W8tk

Az 2 233 A (Table 2), H=F YeRle L3> control®]
8321216 W&} FSBe} CGPe} zH2t 79.703% 58.90& YERH CGP
of 7} o Mo, AMEE UYEE agt dA CGP7H
7V Eof EoAld) Tike Z2AE vepglen, 3RS vt
WE bare controlo] 7FE Fol 7FY R3S ol He AL

Table 2. pH, total soluble solids, and Hunter's color values of soybean (control), fermented soybean (FSB), and cheonggukjang powder

(CGP)
Sample pH Total sc()lgk;{l)e solids a b AE
Control 6.62+0.00 55100 83.21+£0.01 0.13+0.01 18.79+0.02 21.4640.00
FSB 6.25+0.02 43+0.1 79.70 £ 0.03 1.09£0.02 15.98 +0.01 17.49£0.01
CGP 7.28£0.00 3.1£00 58.90+0.01 6.24+0.02 16.91+0.01 23.101+0.01

Values are mean= SD of triplicate measurements.



478

Table 3. Amino acid compositions of soybean (control), fermented soybean (FSB), and cheonggukjang powder (CGP)

=21 Z38k5] =] A 38 WA 4 5 (2006)

(unit: ug/mg)

Components Control FSB CGP
Glutamic acid 6,353.4 (19.0)" 7,500.3 (19.3) 7,219.3 (18.7)
Aspartic acid 3,7933(11.3) 4,454.0 (11.5) 4,411.9(11.4)
Leucine 2,957.5( 8.8) 33354 ( 8.6) 3,375.6( 8.8)
Arginine 2,666.6 ( 8.0) 2,8964( 74) 2,632.9( 6.8)
Lysine 2,312.1( 6.9) 2,592.3( 6.7) 2,616.3 ( 6.8)
Isoleucine 1,929.0( 5.8) 2,347.5( 6.0) 2,2214( 5.8)
Valine 1,9274( 5.8) 2,2489( 5.8) 2,319.5( 6.0)
Phenylalanine 1,935.4 ( 5.8) 2,194.6 ( 5.6) 2,333.2( 6.0)
Proline 1,869.4 ( 5.6) 2,1452( 5.5) 2,174.1 ( 5.6)
Glycine 1,672.5( 5.0) 1,980.3 ( 5.1) 1,889.4 ( 4.9)
Alanine 1,643.5( 4.9) 1,918.4 ( 4.9) 2,004.7( 5.2)
Threonine 1,009.4 ( 3.0) 1,258.1( 3.3) 1,201.4 ( 3.1)
Histidine 982.7( 2.9) 1,1143( 2.9 1,112.2( 2.9)
Serine 850.4 ( 2.5) 1,081.6 ( 2.8) 1,005.2 ( 2.6)
Tyrosine 7472 ( 2.2) 925.8( 2.4) 1,034.2 ( 2.7)
Methionine 507.1( 1.5) 506.0 ( 1.2) 609.6 ( 1.5)
Cystein 338.3( 1.0) 414.7( 1.0) 490.3( 1.2)
Essential amino acid 12,577.9 (37.6) 14,482.8 (37.3) 14,677.0 (38.1)
Total 33,495.3 (100.0%) 38,913.7 (100.0%) 38,651.2 (100.0%)

DAll values in parenthesis are % to total amino acids.

2 Yeigt g2 ddA Bug 3339 L, a, bk 7t
657, 7.1, 222(4) 2 387, 8.1, 14.023) &8 B AFe} o7}
VAL, AeERe] 343477, 5688, 11.5-18.13F T g2
LgkollAl & o7k AATH23). €GPSl 74 Aol AL olf=
Akl AH9 7bo] Maillard reaction X+= enzymatic browning
reaction 5ol 93] ZwHol Fol dojnly] Wiojm(23), ojo H
8] FSBx wazgo] Alo] Wslols & 43S vXX| kol ¢
8 iFRgs A fA1e B g Jehlle Zlos Algdth

OlO|-E{ &4 &2

LENFY ol el ZATHS 1943 mg¥oll A FALE F
FSBoIA 5172 mghE ZA S71819aL, A=A/ IRANAE 468.1
mg%E EA UelgdthTable 1). AEFA@3)AA AL =
AR AEFH ZF oA E 160mg%l 2 ot A
940, tFet B3] ol el da TS 27 13229 47411
mg%hlE B Kim(25)9 AHEOE ot £ o8 g
ek

oh|ejdAE UIFER AFY $4EE WEshks Ta% A4
o= Alxe 434 Fo dFdydo] aazxgor i
F3)=0] peptide’d FAY o)A AAR WHSEHY, SHE W]
= oMk AAEHA =y duidog AR AS- opv|E
e FHo] F27E FL AR W/HETHI).

oio|=4t & ®st

A A8 op e 2HE =A% AI(Table 3) opr) At &
o 334953 ug/mgoll ¥IF FSBSF CGP Z+Z 389137 ¥
38,6512 pg/mg = =UTH FHOE ¥R E @ Jeong 5(23)°]
B3 AH F=29 301 me% BT v By, FSBE HF
A vl 79 otulate FESl e Ae=E e
Al AE E5 glutamic acid, aspartic acid, leucine, arginine®]
MZ ghako] Wet, ghitamic acid®} aspartic acid 2%°] Ao}

weat ghEe] 30.1-30.8%F AAEIGen, EFME ol F
A¥et Bw7) UATH23). FSBE 3 93-S $F glutamic
acid®} aspartic acid®] F7H&°) CGPRUIE ¥3tom, FSBoA
717 Wol Z71E opmjAhe serine, CGPOXNE cysteindl RS
2 Yepgt} o9 e A tlEe] B d7Adet fA
sl O, B2F € B3 ok TEAE AnPIER] glutamic
acid= 7H Bo] EAslE omAto 2 B Eoe] §low(1,25-
27), 7+ opm|izAte] kot B ol Xol= tiFe] TR, wEW
WA EFY] 25, A7 Az 5o e Zo= ol
z 9.

AA| ofm|i=Atel] i3l Propmiit e ¥)E-S FSBS} CGP
24z} 3739 38.1%E FAO7} AAE 71890 323%HTt A4 v
El} 0]59] olmidt AL PP LEE Y Ao B
QIth(28). o]t e A= YNt o @ fikto| HIENIONY lactic
acidE ARA7E Yol fEloln=at dEFe F/MYE F 9
Feta FIXE AT BIQ9)E "lFo] £ o] FSBoA
T fAR Z3E JEGY) BEQl ZleE AlEdrh

X|akrt B

WE AF AUt 249 BAAd= Table 40 VERAAT
golg Zaxut 11% oA A Al& EF linoleic acid7}
52.51-53.50%2] HHE T2 2t viE] 953 w3, £33}
ek THEK(15.15-16.51%)00 Bla) B3R 4ke] $H(83.49-
84.85%)°] "¢ & Aow yelgtor ol trE ATAHSH
T RAEIATH30-31). A2 A 24 g3 dEuT
o &, 22 2 Hazgdd wel 43e 2olE Bolw guky
O = linoleic acid$} oleic acide) o] EI stearic acid T
o Aoz AEA Uoi(32) & A¥a FARBKTE 28U, Pak
5000 RINHY B Mz JdBRUIT Bnd | 2
Fol W2 A 24 & Wyt gle] FSBY CGPY| 2a
e Ao Eah Apar 2A4uskl) & 938 AR ae
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Table 4. Fatty acids compositions of soybean (control), fermented

soybean (FSB), and cheonggukjang powder (CGP) (unit: %)

Fatty acid Control FSB CGP
Myristic acid (C14:0) 0.07 0.07 0.07
Palmitic acid (C16:0) 11.35 11.01 10.65
Palmitoleic acid (C16:1) 0.07 0.11 0.08
Stearic acid (C18:0) 4.47 4.57 3.57
Oleic acid (C18:1) 21.98 20.86 22.59
Linoleic acid (C18:2) 52.51 52.90 53.50
Linolenic acid (C18:3) 8.82 9.45 8.49
Arachidic acid (C20:0) 0.31 0.37 0.32
Gadoleic acid (C20:1) 0.16 0.17 0.19
Behenic acid (C22:0) 0.22 0.38 0.41
Lignoceric acid (C24:0) 0.04 0.11 0.13
Total 100.00 100.00 100.00
SFA" 16.46 l16.51 15.15
USFA? 83.54 83.49 84.85
MUFA® 2221 21.14 22.86
PUFA® 61.33 62.35 61.99

USFA: saturated fatty acid.

DUSFA: unsaturated fatty acid.
IMUFA: monounsaturated fatty acid.
YPUFA: polyunsaturated fatty acid.

Table 5. Content of free sugar in soybean (control), fermented
soybean (FSB), and cheonggukjang powder (CGP)
(unit: mg/100g)

Sugar Control FSB CGP
Glucose 173.95+249 251.91+54.12 194.90+28.54
Fructose 147.45+7.00 37.69+28.16 ND"
Sucrose  1,14849+12.84 104.51+13.91 114.68+3.70

Total 1,469.89£8.33 394.111£10043 309.58+£32.25

Values are mean®SD of triplicate measurements.
UND: not detected.

Aoz ALRHH, ol uiwd] 74 stegel 219 lipases] EH]
7b Ao XA ARt A A fARE ol
2 F2H33).

fog

HPLCE &g #elde] FF2 Table 5o Vel Ach g
A Tl sucrose’t, BEFANE glucose”t 7P ol EAs}
Folant. &, DFANE fructosel} glucose LT} sucrose®] FF
o] gl 7HF wWol $hEo] diont, wEel uel sucrosed]
T2 1/10 AEZ FASE fructose™ 72 WHA, glucose”}
A

o oft r|f

Z7 30k B39 7% glucose?}t 332.9 mg% bRl E-h-g
Fo AR E Byd vk glow©20), B AL dF
P A AREE AP HERQ fiactane! BN fiuctose?} &
vjgogxn drad me} 7AdRe ACE dEA] JTR34). Sucrose
v HAR fEge ] 43 ishe AL wEgy 2
nAYEof olgf BRI/} dupo s o]gEr] WEe Hloew A}
E5M(2035), AHEFoIY A naEelrE A8 FF,
wjgnl g £AFA So ulgl galactose, arabinose, mannose,
xylose, maltose, rhamnose 5] Wfst FR/7} EAlsl= A=
BE H) TH20,34).

° g

e
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Table 6. Isoflavone contents in soybean (control), fermented
soybean (FSB), and cheonggukjang powder (CGP)
(unit: mg/100g)

Isoflavone Control FSB CGP
Daidzein 0524002  4833+0.19  38.04£093
Daidzin 13.08£0.14 5114005  13.85+0.55
Malonyl daidzin 233.28+224  25.59+0.06 ND"
Genistein ND 52.82+023  27.37+0.75
Genistin 17374020 11224012 26.61+0.57
Malonyl genistin 314.11 +3.34 51.88+0.13 ND
Glycitein ND 0.03 £0.00 0.04 % 0.00
Glycitin 12.29+0.15 ND 11.79+0.28
Malonyl glycitin  27.96+0.24 ND ND

Total 618.61+£527  223.02+£3.74 12127+281

Values are mean = SD of triplicate measurements.
UND: not detected.

Isoflavone2| &2k H5}

A NEY isoflavone T HFF} HPLC £4] chromatogram<
Table 6% Fig. 200 zbd yeplidet. 152 F@ isoflavoned!
daidzein® genisteinS &+ g FSBSF CGP 77t 101.159F
6541 mg%= FSB7} @4 Boktl dwrd o2 59 isoflavones
2 glycosilated B-glycosides %
acetylglycosides eI isoflavone isomer®} aglycone FEN=Z EX|
shed, e F¥ont 718 59 /FAEE oW =4 p-
glycosidase®] 2ol 2J8) aglycones FEIE A%E e Zlo=w &
A Arh26,36). T glycosides FENQ] daidzina} genistin 3
gro dxlg], Aiie), dol, wE S o8| 7Aatal aglycone
eI daidzein® genistein® ORI (36-37), £ APIME= FSB
9] 792 daidzin®] control®] 13.08 mg%ell BI3l 5.11 mg%= Bo]
759, YR aglycone FENS] daidzeine 0.52 mg%el A
4833 mgh & Zo 2 FUVEIH O™, genistind genistein®
Vet AEL HERAATE OGP A daidzin &3] 13.85
mg%= control} Xol7t $19121}, daidzein TS 38.04 mg% E
WO, genisteing 27.37 mg%® BR Eghvh ol AL
glyciteind glyciting] AFNAM= FARBIA2™, malonyl isoflavone
o] Az JA a8 BT IA FaF Aes e
ok 9] isoflavone $HEE 308.1-1,134.2 ng/gS 2 TRkshaL
(21), genistein?} daidzein®] EAIBIE= QAL we} Thdsh
E AT zo|7F Adetl(3,36), ol 5 meka L gl
iz, e EgojEis AuiEge] et o & 7] WEe]

conjugates(malonylglycosides,

Aoz ola|Ez Utk38). wEhA 2 EAF e derlae
Al slR] eks ¢ glou 53 4w e wEAFY] A
1,168 ng/e(37) 2 515 nug/e(38) 53 7ol Azdgoit AeEg
B)-&ol] W} isoflavone®] THekol] mX&= g3ko] =] wjiEel] T
AP o 2A thE 0199 S5gt 2o FREE EE Uk
Aol glo] AR Y FAA R vt 2 F U= AR

a4 A ATH23).

DPPHOl <8t &utsiard

Parsl B 2 A2 80% methanol FEES FERE X
A&t the DPPH radical 2715224 vlwslitt. 2 A3 Fig.
Solldel Zro] & T TV Wt 2A5E SRS €
4= itk B3], control]l HI| FSBY CGPE @AAT Alo)2 &
A7t A verdth =g, 24 520 dis) JH4e Bl A
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Fig. 2. HPLC profile of isoflavone. A: isoflavone standards, B: soybean (control), C: fermented soybean (FSB), D: cheonggukjang powder
(CGP). Peak identification: 1. daidzin 2. glycitin 3. genistin 4. malonyl daidzin 5. malony! glycitin 6. malony! genistin 7. daidzein 8. glycitein 9.
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Fig. 3. DPPH radical scavenging ability of soybean (control),
fermented soybean (FSB), and cheonggukjang powder (CGP).

23 EC,;& controlo] 83.76 mg/mL 1% ®|sld FSBS} CGPE
47.049} 4827 mg/mLe] A9 TS FFEOZ o 188 B ¥
288 S Ad Aog velt), Choe 5(39)2) AFIANE i,
", @39 HEE AXE F methanol FEE9] radical &
AZIT} 22 144%, 15% 2 405%2 Ueht @ae] 23 &
g 23] 7k TR AR R nAERY Hgl
= il -2l tocopherol, isoflavones, saponin 53 2+ &
AFg} 2324 28] DPPH, hydroxyl superoxide 53 7+e &2z
Yzl AAFge] Hojd Zog 4EA Urh40).

Table 7. Diameter of hydrolyzed clear zone on fibrin plate of
soybean (control), fermented soybean (FSB), and cheonggukjang
powder (CGP)

Diameter of clear zone (mm)

Sample

2hr 4 hr 6 hr
Methanol 0.10£0.00 0.10£0.00 0.13£0.06
Control 0.33%0.06 0.331+0.06 0.3740.06
FSB 0.33£0.06 0.47£0.12 0.80£0.20
CGP 0.43+0.12 0.60£0.26 0.70£0.44

Values are meant SD of triplicate measurements.

EEuE b s

Fibrin plate’dol 4] paper disc FH=Z clear zoneo] FAHHE
o2 g FSBY BHESEAHL control?l THFel HIEHA
453 4% A2 UERtTable 7). &, WY 2417 F7HA]
E clear zone® &7o] Al A8 EF 033-043mm= & X}o|7}
SR o} Azl A7 © 6AZRO R F7HEE FSBS} CGP
ANBE Y 2 FFC] FURRe @) FEEH velsten
FSBAl 2| galgto] 7P AWaiA UEbst

A o7 7K Qeloll o8 RS9 fibrinogeno] E43HE
thrombin®] 2J3jA] fibrin 2 HE=o] EL49 FHAE A
3 & ¥AHo) o YA ASANE FEs, 8RS
we} o)l &y, HEAZF, AT F A88A A
dele] E 4 Aokl 49 F4E AL 44 SR @A
o, EREIAE ASRoER o) F A dua X8I} 7he
stez A= 894, A7, wee 72 dadEozne g4
S AAE 7] 9% Q7B FE3] IR L Uth3).
Za B a7 dAgslso] OGP & zolrt gle AoE
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o2 FEAZ YT FAS5HY AP 48T
4 Al# AR vaEAsan. 2o, 2% 9 =4
f e AFHEYY AR SRR SN, AR
o] HER B, o] 02 mg%lE vl A ETEE dE
FoE 14mg%E FEWF 13 mg%d A2 FYskA {A=
© B54¢ Btk 4 EHAY 23T B & 2y
o 77he IR 9] YEYTFELYF FAR g
2 veht dEe] wE Ao ¥z A giglen, pHe
Rk T FEAFY EHW A¥ E £ U ol
ALFE YFUFY 1943m% BT 52 5172 mg%E 468.1
mg%e] AFAELROE §3hvh oAk BF glutamic acid,
aspartic acid, leucine®] =02 Wo] &35, £3] HALET
59l glutamic acid F71o] TR oY, LFE ot A4t
2L & A7t 1o HEd wE AFe HIe FFe] glE
Aoz HAEAY g Eo wEl sucrose$t fructose?}
A3 743 glucose’t 2713190 H, isoflavone g H4
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E FHAHEYET 080 mmE YLEFe] 037mm ¥ FZHE
2} 0.70 mm3} o)zt UATh o) elA FALEYTFE JF
AoV A flo] AFEH FAME EE 2 o9
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Ao 2AZ G4 5 JE o= JyEn.
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