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Abstract

This study was conducted in order to investigate the change of isoflavone composition (glycoside and bio-active
aglycone), and to evaluate the quality characteristics of Cheonggukjang, which was prepared by different bacillus
strains. After the 48-hour fermentation, the contents of daidzein, genistein, and glycitein in the Bacillus subtilis
HJ18-3 have significantly increased up to approximately 89.06+3.59, 10.36=0.28, and 101.37+3.67 ug/g, respectively.
The contents of daidzein, genistein, and glycitein in the Bacillus subtilis KACC 15935 were 38.88+5.39, 12.58+2.14,
and 80.13+0.71 ug/g, respectively. The original content of daidzein was 3.96 ug/g, while genistein and glycitein
were not measured. However, the contents of daidzen and genistein in HJ18-3 and in KACC 15935 were decreased.
The o-Amylase and cellulase activities of Chungkookjang in HJ18-3 were higher than in the KACC 15935. The
contents of Chungkookjang in HJ18-3 were 29.70+11.66 and 4861.3+388.07 unit/g, respectively. The amino type
nitrogen contents and ammonia type nitrogen contents of Chungkookjang in KACC 15935 were higher than in
the HJ18-3. These results suggested that it could be used to increase the bioactivity via fermentation with the
Bacillus subtilis possessing a B-glucosidase activity with a view towards the development of functional foods.
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stEE Aol F557] Haire FuldFol <3 Ak
= Al FEA A F5E0] wi$- ol o] 1t
s7] sl v FEj o] o] AZES B BAIFH R
Asksl= A& A bioconversion) 34 7|& 2 717
o] 23] ot Aeloltks). gt widA Fejo] ojiF
ghE2 837} Hluj Aol Hlgte] o o] AT TR
nonionic passive diffusion 7]2Hol| 2]sle] FE =2 H]u|
A Fel7} olg F WAYF frElsitta BaEg]
th6). HIFA = LE, AFEEsl, dol, @48 el 9l
aglycone2. 2 YXH HAZFHTK7-10). T3 tFol= B
-glucosidase”} E-fr=]o] lo] tifEe] tlF 7FE 2 FEAx
= A= AAFAGAA o] Eiol o) genistin®]t
daidzin®] 7}=-3l H o] Fo] A AH aglycone] o]
ZF7hettha BaEo] Qlk(11).

A=Ao Wz fgalo] 272 Racillus subtiliss ©]&
3t 40~42°CollA 2~3Y7E HE S Sharo] HFLE
AFom whild Fapopu| ik gl Ak HIEH By, By,
tololil, FEEE Fo] RS A5 a9 AFoltt
(12). =3 g aby o] 840 2807 Afh 2 AE
o] g4, el do] FafE|o] Ash&o] e Huld
BT} A FHZHE A8}, 1A aY, stE
3, etad, gdadel ddgs) &4 T Vsl B
H A77F Bol TREATH13-15). L2t o}F F=7do
4218 71555 YERN = isoflavone aglycone S 9|
b #dd A= vEg Aotk

et 2 AFAM = A o] §E0] =2 olaEdE
A S Bo] AT F e 58 #5 o]83t
Aads Azt FAEARS Rzt oliaFeE
H A g 59 = A= Bglucosidase TS AU=
B subtilis HI18-3Z starter® AR&-3fe] =4S A Z3)aL
FAEAY o|lAEE FFS HE AT

M= 3 e

N =

B2 A AR ghF2 AulE el A sk
AFEEFA T 2EFE 2 AV Racillus subtilis HI18-3-2 A
PATE T3l vEEALG O ZRE £2]¥ T O= amylase,
protease, cellulases-2] M¥E 2] A FEH]F0] $-3F Holr
(16), 71e} ABAFANA E2ld FdFHAAAE A &
ik B subtilis KACC 159352 starter® AM&31Att

A =

AR AT AlF & AoA HA25C, 24 hr)st
11 autoclaveE ©]-&38F] =x}(121°C, 30 min)3}tH Tl Fo|
40CoIstz YA IS uf 2 Bt wjddS HEs)

o] 37CoA] 48 hr a3 Th

A% wgdS HIFSHA] &8 control¥} B subtilis
HI18-3, B subtilis KACC15935Z 3 7}3} treatw 0.2 U F
o} W&t ZHFFE 10° CFUmL ©)49] F27} 5=
2 wjFste] Alg e 1%(wiw)7t HEE H7}b sk

z88 Ax

A=A AR 20 goll 80 mLe] SHE Hrisla
3 & o]Z AEE] (8,000 rpm, 10 min)3F & A5 A
A AEE AT

a-Amylase &AM =X

a-Amylase &4 374> DUN(Dextrinogenic Unit of
Nagase)H(17)°l 2Jsled S8kt 1% A& 712 A (pH
7.0) 3 mLo] A|§55Y | mLE Y3 ¥H3-(40T, 10 min)
A7 F wk-g-d 1 mLo] 0.1 M HCI 10 mLE ¥o] ¥hg-&
AAAF T} ¥&-ol 1 mLe 0.005% 1,-0.05% KI €9 10
mLE ¥o] AAIZ] - 660 nmoll A FBEE S8
Qo2& o r St v Ao oaf a4gds
AlLstA T,

D.U.N=[(D-D”)/D]*10/100*n
D : Absorbance of control
D’: Absorbance of sample
n : Dilution ratio of sample

Protease &M =X

Protease 279 S AFFH18)°l whet Z431%]
0.2 M phosphate bufferol] 0.6% caseins £33+ & pH
7002 BAsto] 71d8Ne Az o] 71E8 1.
mLo| A 552 05 mLE ¥o] ¥-8-377C, 10 min) 2]
%, 0.44 M trichloroacetic acid(TCA) 2 mL< 7}t RE-S-
AAAZ T 2587F 37C water bathol| A W2]A]17] 3 ofz
(Whatman No. 2)3}3th e 1 mLell 0.55 M Na,CO5 8¢
5 mLE 37K §, folin A19F 1 mLE 7t WA(37TC,
20 min)A|AA 660 nmol X FBEE SASATE ¥HE &
B3] tyrosine 2 tyrosine =T 0 2 HE A4k}
dom, a4 4L A5 1 g o 93l 183t tyrosine 1
ugS WA= 58S 1 wmite g2 stk
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Cellulase &4 &N

Cellulase &4 =742 carboxymetyl cellulose sodium
salt(CMOE 71d =2 3t a49F vhg- A7l & freld 3¢
32 3,5-dinitrosalicylic acid acid(DNS)#'H o 2 t}2-3} 2+
o] =43}tk 1% CMC(pH 7.0) £ 0.5 mLe} 02 M
sodium phosphate buffer(pH 7.0) 025 mLE ¥& & &40
025 mL & #H7}8led, 50ToA 1587 ¥HeA17 &,
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3,5- dlmtrosahcyhc acid acid(DNS)Z 3 mL 7}3}e ¥k-&-S
AAAZ 3 587 B o SEAAH TAAZ o
o B2 o R SAEAT 2T = v A
A AIZ T, 9ok 2 “”ﬂqoi =43t 848
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Hel

g &£5
S+ dinitrosalicylic acid(DNS) %R (19)°l] 2]s}<]
SA3tAth A2 =4 1 mLol DNS 3 mLE &3k &
5% B¢ TER7FESAL Wk £ 550 ol §REE 53

3™ glucose standard curve S 3l LT ghS FIIATE
Reducing sugar(%)=A*xDx1/Sx100/1000

A : Reducing sugar content in sample solution(mg)

D : Dilution ratio

S : Mass of sample(g)

Oio|:=EH(NO3™-N) & &ak &3

NEFZEY 5 mL, A4 formalin £ 10 mL, 75
10 mLE Y& Zgk239) 0.5% phenolphthalein -84 2-3%
=< 7}51 , 0.1 N NaOHZ v]3-2o] & wj7}x]e] 2%
I A8 5 mL, $FF 20 mLS ¥ FE2F0) 05%
phenolphthalem |NE 2-31-&-S 7135 &, 0.1 N NaOH=ZE
nZAo] & wj7hR] A o83t O}UlJH A4 geF
= ARSI TH20).

Amino type nitrogen(%)=(V1—V0)xFx0.0014xDx100/S
V1 : Titration value of sample(mL)

VO : Titration value of blank treat(mL)

F : Facter of 0.1 N NaOH

D : Dilution ratio

S : Mass of sample(g)

0.0014 : Nitrogen weight in 1 mL of 0.IN NaOH(g)

2f L OFEH(NH,'-N) ZAtet £F

oprlice] AAgtt 4 ol $YS A5 01 mL HIH
% phenol-hypochloride ¥+-3-¢ 2J3l Alg &9 0.1 mL
ol A-8-(phenol 10 g} sodium nitroprusside dihydrate 0.05
g/distilled water 1 L)¥} B-8(Na;HPOs* 12H,0 9 g, NaOH
6 g3} NaOCl 10 ml/distilled water 1 L)2 Z}Z} 2 mL*
E 37°C°ﬂ/\1 2057 HHEA1A 630 nmoll A SR EE S
& Apgaled el

3718 2 ¥ #0IH 7 55
A5 NEE 100 DA 4T F, 5714 BHE plate

count agar(Difco' ™, Laboratories, Detroit, MI, USA)°] & 7]

2404 37C, 2440 St HlFsRon], 8714 Fa
+ MRS agar(Difco Laboratories)E ©]-8-3}] 7] 270l A
37T, 48717 Ft HieFsto] Al

Isoflavone E4

AL FA0x AR & FA E4ske] 40
£ SIAA ARE slth o]AE SR
S AMEEIATH22). S, TAUE EE 2 g9l a
24 mL ¥} 1 mol HCI 6 mLi A2oA N FE8H0H
filtration(Whatman No. 2) A|# 32} 752 28) 34 )]
0.2 yuM membrane filterZ filtrationA] 7] UPLC(Waters, MA,
USA)i 2249319t} UPLCE Waters Acquity system2- A}

439 e ™, columne Acquity UPLCRHSS C18 1.8
umX2.1X75 mm column, ©]F4 0.1% acetic acidS $Hr
3+ 10% MeOH(E"A)} 0.1% acetic acidS $H7-3F MeOH
(&"B)S AH&-3sATh & gradient* &7 BY] 55
1757} 26%1 4 50%2 Z7HAT, 4 0.3 mLjmin,
injection volume< 0.8 yL, UV detectorZ-7d-2 254 nm=Z
A8 AT

mesh sieve
ange)

SA Az

B AFoA doizl A= A8 2]+ SPSS program
(12.0, SPSS Inc. Chicago, IL, USA)S ©]-83}o] AA|3FH S
o, Z} 2o th3 FH(mean) L FEFHX|(standard
deviation, SD)E AF=stAth 72+ H=741t zlol= p<0.05
=X one-way ANOVAE 2 A|5}$2.™, Duncan’s
multiple range testZ 1 F9JAS ASFATH

Zot ¥ nE

a—amylase
HAES H3jst= 842 a-amylase T4 Table 13} 2
th. Control® B subrilis HI18-3 4% =70 8o 7tz
29.40+8.73, 29.70+11.66 unit/g ©-= B subtilis KACC15935
AZE Ao &4 11.45+027 unit/g B} & ARES

e AT
Oh'5(23)2 B nattoZ Aspergillus oryze °} B natto &3}
TS HES Wolg H=749] a-amylase 8432 10.51~
12.75 unite] 2}l B SH=H £ APdA = o] B
=2 2795 Y AtE Amylase €42 pHE 259 9
% W=t Jana$} Pati(24)2] Halo] 231 g-amylase
49 H4 pH7}F 6.0 A=A A 7]7F0] A=A

oo ¢

HU} ¢ S9] =0 93] §49 ST A=t
w3k} 3 dutbH o g D30 A4 q-amylase T4
T 27100 b} W) AR A ol

otz B m&%
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Ol BuEglon, ols g FiHol 9 st
o] a-amylase®] 7]&o] Hof &4 B/do] w3t HEZ
71de] s E o gbel] met HA &Ago] wolAl= Alw

SkeH25). webd B At AR =g A
grol wtoll mhE ApolE Yehfi= AL o] 549 A
opz} aA|7o] Aol met 2]} Hof camylase

FAe AN TE Yolo] H Ao 7 AlgHT)

o= T

Table 1. Degree of enzyme actities of Cheonggukjang which
prepared by different Bacillus strains

Sample a-amylase (Ufg) cellulase (Ufg) protease (Ufg)
Control 29.40+8.73 4471.074615.07 320.56+39.44
KACC15935 11.45+0.27 3923.61+376.73 379.17+40.31
HJ18-3 29.70+11.66 4861.30+388.07 356.80+193.27

Conu‘ol Naturally fermented Cheonggukjang
KACC 15935 @ Cheonggukjang fermented with B.subtilis KACC15935
HI18-3 : Cheongeukjang fermented with B subrilis HI18-3

Protease

Wy A5 et Az F=749 protease BAZ
/3 Table 1 o] YERHRITE i @i d-S 7hitaf oo
T8 gk A3 obr] =2, polypeptide &S A=
protease g7 A2 A “*2 AR = F8g Aot
T 7ol e} protease®] B3 ZFo]E HERUT
A= L'V 5 B subtilis KACC15935 379.17+40.31
unit/g S = control®} B subtilis HI18-3 & J=7de] &4
320.56+39.44, 356.80+193.27 unit/g KO} Bl A %o &4
< eI

Youns-(26)2 =772 protease 2/ W 5~104]7t

o] FRH —7P°}7] AlAFERe] 35~40A17F o] Fell&= A
Ao &4 =9 st o 2 AlE 9] proteaseE -
starterol] e} g xfo] & UERHTHAL SFATE K Lee
S16)% Racillus® -5 o]&3 F=7e] drlgdis|as
AL A A=A EEd #FE o] &t Az
A=7e] protease &g 5ol whEt th2thal 3T

Cellulase
g 75 2Eske] AxRS A9 cellulase 4
42 Table 13} 2T}, CellulaseZ 53] CMCase(carboxymethyl
cellulase, Endo [3-1,4-glucanase)x exo-3-1,4-glucanase)~
exo-B-glucanase, B-glucanase®} 7| cellulase Al 4] &4
24 AZAEY PR F ORE AAST e
cellulose S #3lE 4= = %E—ﬂ.% 7L lo A o]-&
2% 98] 98] AHEEE otk Ras2(2729) A
59l Dol e wEagol A nE ] o o
& Z~(amylase, protease, cellulase 3 lipase)ol| 2J3) ol &
B W, 9 ITgR, ool Ad Fol 2557

ox fr
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rok o}m
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& FE Y o)=Y %\’4% Olﬁ\_%ﬂ'\_ ol=glE, A
A ToF FljE o] it f 5 =
o] AET st 131‘4‘ } AZA7A F=5%
of| A cellulase &gl gt A= wIBISH AJ o]t} whetAa]
2 A3 Aot H=7F B o, o5 ol AEEFY
starter® AFEE = B Qo] Fuxtgrt E 4 A A=
AlgEth B Ao A= Table 19] A9} 20| control#
B subtilis HI18-3°] Z}Z} 4471.07+615.07, 4861.30+388.07
unit/g 2.2 B subtilis KACC15935 3923.61+376.73 unit/g
Bty 2 4948 UYeifdth

Table 2. Degree of of amino type nitrogen, ammonia type
nitrogen and reducing sugar of Cheonggukjang which prepared
by different Bacillus strains

Sample Amino type Ammonia type Reducing sugar
nitrogen (mg%)  nitrogen (mg%) contents (%)
Control 88.20+13.86 95.09+34.33 1.95+0.72
KACC15935 129.62+1.15 137.56%10.10 262+1.17
HJ18-3 118.40£48.65 102.93+63.37 2.59+0.76

"Control : Naturally fermented Cheongeukiang
YKACC 15935 : Cheonggukjang fermented with B subrilis KACC15935
JHI183 : Cheonggukjang fermented with B subtilis HI18-3

OI'DIiEH XIA

dwrg o2 ofolier) Wi FFS prowease?] 2] I
ste] @l o] ojm|ithe] FEHE EafE = FEE YER
Ao E F=ge] Has Hrt 9 AR HaAFY #4249
T Bhe] AR AREE AL AUTH30). obveE] 4 o
< protease &3 FrAFSE AES UeE=t] £ AT-ellA
= §AS A% FAF 5 99k

B 2AH = control®} B subtilis HI18-3, B subtilis
KACC159359] o] A stk 717} 88.20+13.86,
129.62+1.15, 118.40+48.65 mg% = }EFES ™ control -
uls) ATl 23 =4 Uehgoh

Zheng's(31)¥ Youn(32)5 o] AZ3 H=7de] ofv| =g
A2 o] 247 112~224 mg%, 264~422 mg%etal Bl
st =, ¥ Ao Aye o] gk A thh v A

F3E Ao 2 UERgTE Eom 5(33)8 WS o] &3}
H oLl 7o ol 72 A 23 F574e] oy A4
slako] vFE 36A| 7R Z7)8la ) o) & k7t HAEE
AR Yo 562 AHEF Fol weh 1 Fedol
tara s mep BE AgdlA AAH o ofyl
] o] e AL WEAZION} Lx9} 2e 87
AR @R 93 FF Aoz At

L |OfE &lA
B Aelo] ot ]ole] AALTELE controld} B subtilis
KACC15935, B subtilis HI18-39] o}u| =g A4 ko
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7}7} 95.09+34.33, 137.56£10.10, 102.93+63.37 mg%= 1}
ERTh ofe] A8 ATtollA] GEUole] A4 k] W3t
< o= ®] ko] wistel frAbsitial Bard v Qo
2 dAFdME ol9t AR AES YERITE o=
Hwang5(34)2] Biox W& 7|7t 5 F2 v|A=0] EH
Sl protease”} YETFo] Tl Ao 2hgslo] =84 4
AFEE 7HES) FAL o]0 A peptides AR oFv]=H]
ALY R 7hrial st =g gk nto] A E
Aol a7} AlE R EHA EYole] AAE F/A9A
ZIthar sk R Yote] dae whild Fal g ol A
deamination®l] &Jte] A= AF Yol HFo g FH 5
H RO HZ 2Estuz dubd oz AR AlFe] Mol e
ol/hdta ol A xE AREHLE R Yole] FAo] A A
ke A= dAoll JEE v|A ALB7FE sk T8
gt =42 dEAUTh Rl AAE AT 9
& Jus(35)2 B subtilis®} Lactobacillus plantarum= E3+
HiF 3o =] B FHE AT B 55Tk

fob

eleh szt

Glucose, fructose, maltose 59 SUFHEL Tuks |
oshe EEE 259 52 4 HrdHo A gids]
83 o] FLITHEL vAE2] tAfel| 2 &4
2 wWslol WA AAE o] v]AE] glucose TN

r
ot

of wel U Wy AZTH30).

Kim5(17)& A54RF AzdA AN =43 A% 183
o] FAFS BAS A 051~024%2] WS e H,
Baecs(36)2 1.09~1.32%2] HHE YepAthal 315 =,
B AFo e o] Hu} thh EA 4tk Baec 5(36)
& g UAIHA] 7107 Sddo] HAashe A ekl
Uehdtla stdEd o]E 24A17F 74 A& $do
2 Wol AAEAYT} 24413t o] FHE = a9
2ol At Jddy sl wkg Foll o] 8= 7] wiE
ol Aojetar stk B Ao HAAZHE 4847t 7
LEAZES 24A17E0. 2 39S W o] =2 39T G
7108 JS AoE Al Hh

O|ME 9| Hi5}

37ColA 48717t Bt HaA ] H=go] 5713 S
£ Fig. 19] JERIT Control®} B subrilis KACC15935,
B subtilis HI18-39] $. 7|4 F9~ 8.45+0.50, 8.66+0.50,
825 005 log CFUmL = UEPSTE H=7d Azl A7k
B subtilis HI18-3-& W4 £A%NA £88 52 B
cereus®} Candida albicans®| D3] o] 3ty H
1HAH37). Ha&rt &y Z control@ B subtilis
KACC159357 0l Bl3] &2 3he Yepd AL olzfs B
subtilis HI18-39] H ol Aol oJgt Aoz A7zt
T3 A=A €7)14 Fd4E 8.30+0.06, 7.98+0.10,

7.9840.14 log CFU/mLE WEPEOH Fat4¢} vlus) &
wl 0.15~0.68 log CFU/mL®] 22 & #°] thF-Z¢] 7]
A e AR e, 5713 Fae) vt 5
TOo 2 gol ¥¥3S & F AATh

Baec 5(36) T WA 2427t o]F 7+ Ao
F 109 CFU/mML ©]’4-2 YePdtha 31921, Youn
5(32)C B natto®t B licheniformisE ©)-&3to] =4S
Aza S v FZALE 4047k o|F FTS 10° CFU/
mLO|th=s Bty ou & A3 Aol 257 Ao
7} AAT.

12
Ototal aerobic counts

H total anaerobic counts

Cell count(Log CFU/mL)
(=]

th
T

Control KACC15935 HJ18-3

Fig. 1. Change of microbe counts of Cheonggukjang which prepared
by different Bacillus strains.

;)Control . Naturally fermented Cheonggukjang
'KACC 15935 : Cheonggukjang fermented with B subrilis KACC15935
YHI18-3 : Cheonggukjang fermented with B subtilis HI18-3

Isoflavone &2k B35}

37Tl A 48A17F &t HEAZ] Hge] o] AZeE gt
22 Table 39 YERAATE Control} B subtilis
KACC15935, B subtilis HI18-32] isoflavone W1v] A HE)
Q1 daidzein®} genistein, glyciteinS 33+ =S Z4z}
158.20£6.55, 131.60+4.00, 200.79+7.54 ug/g O = JEFHT
o]i= %7] raw soybean?] aglycone¥F#o| 3.96 ug/gQl # ol
H|3}o] 39~500) &S WAtk S B-glucosidaseZd
o] A= B subtlis HI18-37-& FE3te] Azt A=1o]
Control¥} B subtilis KACC 159357 HE3te] A|=%
A= E T 127, 1.538)] T %-2(p<0.05) aglycone &=
BTk

URbA o & QoA gk uke} 2] tiF9 isoflavone
< glycosided conjugate(malnonylglycoside, B-glycosides 2!
acetylglycosides 3 El})<] isoflavone isomer<} aglycone 3 Ell
2 A skt dFY FXoly 7tE T A E
3l 859 B-glycosidased] 2ol 2]3) aglycone o2 A
gEl= Blo g IR Utk wWEbA glucoside B EA Q] daidzin
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3} genistin S GA ], At ol Wda T
3l 7FA~F)a1 aglycone FE|Q) daidzein¥} genistein -2
Eoltkar sttt wEbA B-glucosidase E/d0] =
FE F7sle] washo 24 Bglucosidase S EAF
o] aglycone AEES Fo|=d 7|88k Ao F AR HY,
Uzaan 5(37)< isoflavone> A4 <1 2] 71948 =4
ANA FoiF oz Qhgste] AATEe] visle AL Ao
dHA doy A7 slEtgxs vtE 21 wet
inter-conversions £3f W3}3ltta 51412 ™, Coward 5
(38)& 2 w3}l 93} isoflavone 3FF W3} A] 80Tl A
isoflavone 6”-O-malonyl-B-glucoside$} 6”-O-acetyl--glucoside
Fe) 7} B-glucosideZ 7 $+E] = intra-conversionS H.11 3}
itk ©]2]3t inter-conversion, intra-conversion®] H3IlE &
3l 12714] Fe 9] isoflavone 3] ®islgh A o2 Als H

Yang 5392 7Y AF AXFH F vHlEA )

Z7H717] SeiXe aigel &k o} Hal 22
o] &3l= WY H = B-glucosidase AT o] =&
As &&3te Ao FEstttar stk Egk a1
RS o] 83 B3] A vl FAke| Aol

O
R0l o] W, HAE Fe e
4g

o

19

L S /A
L re
i
ol

&
=R

>
p‘L
i}
+ 4
0
fr

3]
T
o

=0

gl

T AL skt

Table 3. Isoflavone contents (ug/g dry matter) of Cheonggukjang
which prepared by different Bacillus strains

(uglg)
Isoflavone soyb‘:an Control KACC15935 HI18-3

daidzin 5304°  611.48487.60° 734.02£120.50° 663.95+62.21"
glycitin 1950°  246.18£59.90° 170.67+5590°  269.46424.38°
genistin 11349 129132£1477° 1251.4373.79" 1220.61£131.06°
M-daidzin 880.16'  47.86+ 4.10°  3537+2181" 3367461
M-glycitin 5335 ND° ND ND
A-daidzin ND'  6702:1147°  6146% 462"  85.04:574°
M-genistin 114168 9845:1339"  76.08:4260°  7033:28.12°
A-glycitin ND'  1629¢157° 1512+ 3.10°  10.67¢15.10°
daidzein 396 7042:362° 3888+ 5397  89.06:3.59"
A-genistin ND'  113274573° 11825+ 774 12261498
glycitein ND'  938:031" 1258+ 2.14° 10362028
Genistein ND'  7840£2.62°  80.13 071°  101.37:367
total aglycone 396" 15820:655  131.60+4.00°  200.79+7.54’

total isoflavone  2265.21° 2650.07+157.00° 2594+155.54" 2678.04+238.46"

"Control : Naturally fermented Cheonggukjang
KACC 15935 : Cheongguljang fermented with B subtilis KACC15935
YHI18-3 : Cheonggukjang fermented with B subrilis HI18-3

Values with the same letter in a column are not different significantly according
to DMR test. p<0.05

H Ao A=A Lol AVRE = Bacillus subtilis
= AFEsk=dl 2do], Bglucosidase o] = Hr|Fo 7
By 2gE o575 HIFTs HFAS AxFozZA
isoflavone HI| A $hS FoF oz A7 AHE

At

o oF
i =

A= Az Al A== T2 Bacillus sp. HI18-3%
B subtilis KACC 159350F5 A= AX Al starter=
AE3te] BEAA FE5497 isoflavone HIHIEA] TS
=73t} a-amylase®} cellulase2/d2> control?} B
subtilis HI18-3 ©F5 AE % H=7d°| B subtilis KACC
15935 {5 AF3 F=4dRn 242t 256, 2594 2]l
113, 1.234] =& 235 Bt 23 protease S
B subtilis KACC 159353} B subtilis HI18-38] &Ado] =&
A4S BT oluxedA T2 Control, B
subtilis KACC 15935, B subtilis HJ18-32] Stgo] Z}z}
88.20+13.86, 129.62+1.15, 118.40+48.65 mg% = eyt o
™ ©]= protease EAEA ] Ao} ARG HS HATH
A 3FeES control, KACC 15935, HI18-39] $hko] 21z}
1.95+0.72, 2.62+1.17, 2.59+0.76% = %F2 © 2 control o]
Hlal X277 o 52 A3S Jeith 3713 St
uH) Sk 2ol B subtilis HI18-39] d47F & gS
Uebd AL B cereus®} Candida albicans®l el 32 o]
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KACC15935, B subtilis HI18-32] isoflavone HIH| B el
Ql daidzein} genistein, glyciteinS 3+ FHFS 77t
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