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Fermentation of Germinated- and Nongerminated-Yellow Soybean Chungkookjang Using Bacillus subtilis. Lee, Na-
Ri', Tae-Hun Go', Sung-Bo Park', Sang-Mee Lee', Dae-Youn Hwang', Dong-Seob Kim', Geun-Tae Park?, and Hong-
Joo Son™. "College of Natural Resources and Life Science, Pusan National University, Miryang 627-706, Korea, ? Research
and University-Industry Cooperation, Pusan National University, Busan 609-735, Korea

In order to investigate changes in quality and enzyme activity during Chungkookjang fermentation, germinated- and nongermi-
nated yellow soybeans were fermented by Bacillus subtilis and traditional methods. When the soybean was soaked for 6 h and
then watered for 4 days with 2 h-interval at 25°C, the highest germination rate was obtained. The germinated soybeans had a
higher total isoflavone (988.4 ug/g) than that of the nongerminated soybeans (859.5 ug/g). Amino type nitrogen contents, pro-
tease and amylase activities were higher in germinated soybean Chungkookjang, which was fermented with B. subtilis, than
nongerminated soybean Chungkookjang, which was fermented with B. subtilis and traditional methods. Reducing sugar and
amino type nitrogen contents, the number of viable cells and protease and amylase activities, were higher for Chungkookjang
fermented with B. subtilis, than Chungkookjang fermented by traditional methods. ALP and SOD activities in the Chungkook-
Jang diet group were considerably higher than in the control group. AST activity in the germinated soybean Chungkookjang diet
group was higher than in the nongerminated soybean Chungkookjang diet group. In conclusion, it is suggested that Chungk-
ookjang prepared with germinated soybeans using B. subtilis D7 could be practically used as a functional product.
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2 AYoAM =4 TasS Hsto]
(18]l &fstod d=2] AFAEFY %%,“LZE—‘?—H B
H Bacillus subtilis D70|312
Ug =FF &=, Glycine max L. Merr)ol S’,,{E]-.

o 1o

3o wotx ZHE

' F 150 g& 474 1-TX T % SFFA =34l
%, 20-30°Co] H9JollA 2-6X7t0tt £ F&3] 3a5tH
A WolE $r 319t Yol (germination rate) the 4

o 9jste] A&stEn

Germination rate (%) = (No. of germinated soybean /
No. of total soybean) x 100

29| isoflavone gf

Z9] isoflavone (Sigma, USA) &2 HPLC (PerkinElmer,
USAYE A&t b3t Zo] £48H¢ch29]. 4T A=
1go] 0.1N HCI 2ml ¥ acetonitrile 10 ml-S & 7}3}¢
30°Co| Al 3A]7t T9oF Y3t &, Whatman no. 4 filter
paper® I3t o A& AFFF3h F5HE ARE 80%
methanol 10 mlo] €347 &, 0.45 um membrane filter2
of3fsto] HPLC 242 93 AZE AHgstach. A48 2
L2 u-Bondapak C18 Z & (Agilent Technologies, USA)
0] 11, UV detectorS ©]-&35}9] 254 nmo)| A E435} 4}
o] ZAFL XA A] 20% methanol 10094 508 & 60%
methanol 100°0] EHZ=E stF1, $&5L 1 ml/Eo| it
Isoflavone 32 B EH Y 5= st gz WS
EEAFRHCZRE AR,

IR FE
Luria-Bertani 8] & o] A 30°C, 200 rpm S 2 20A] 7+ <t
v k38t B. subtilis D7 M W a starter2 0] L3S
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oh. ol @ vjgolsl 7 $& 121°CHH 3087 FAE T, 4
) @7 RS i) Bl 10°0o1H 18212 5
AN A}

(w09) WE2 TSI 43}
& feale] 43 waAS B
A9 *Pic}%‘\q EHE—?E“ njaFotgof B. subtilis D7
HET AL} vgobFo HA £ =(100°C, 20&)= HF
2 At
ESE AT 12 D4 0 el Wiohol A
@ F, BBl dste] Wystel AT B
dinitrosalicylic acid (DNS; Sigma, USA) method [20]—5
AHg3tel Yskict.
ot g AL Formol AAH[1]L2 Z4% 3, g

Alo] oJshe] AHESHATT.

Amino nitrogen (mg%/g) = [(A—-B)x 1.4 x F x100]/

sample (g)

A : 0.1 N NaOH £ A& 27X (ml)
B : 0.1 N NaOH €99 blank &A% (ml)
F: 0.1 N NaOH &H9] factor

¢tz ole] A4 Indophenol blue method [1]0] £]3}e
2A3%t9g o0, NH,ClE F2EA 2 A28+ Indophenold
o2 RYE BEIHOZRE BNt
Protease EAJ[24] th23} Zo| AT 7| A gH L
0.6% Hammerstern casein (Calbiochem, Germany)<
sodium phosphate buffer (pH 7.2)9 &3 A|H A5} 4Tt
7]75?‘_%0“ 1 mlg} 2849 1 mlE St 30°C, 1027 HE
A7 &, 04 M trlchloroacetlc acid (TCA) 1 mlE 73}
2 FANRT 1 AL YHReY 7, 450G
UV/VIS spectrophotometer& ©]-&3}4] 280 nmoj
B2 2A39tH 24 1 units 0.0/mVE 9] Z7}
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Ot-Amylase g4y ZA251S 9sta] 7|HEA 0.5%
soluble starch &8(0.4 M acetate buffer, pH 4.8) 2 ml2}
2849 1 mlE EFsHY 30°C, 1027 BHEAIHTH 0.4 M
TCA 1 mlE 78t} §h&-2 SAAZ &, YalEeste] 3
AES AT ¥ 1 mlo]| [0.005% I, + 0.05% KIJ
€N 10 ml& F7F3HAT 600 nmol A FF=E UV/VIS
o]-§

spectrophotometer (Pharmacia Biotech, England)E&
sto] ST A4 1 unit= 47| 244 blank &4
=7 10% AAEE 84302 A o5t3 ). B-Amylase &
4 ZA[211L camylase $4 ZHWT 5T 1L A
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2 HEE ZX N 100 ulE A2 DNSHO 2 maltose?] %F
= A5t ol :k%%* < maltoseS ©]-§35Fo] 24
SFATH B 1 unite A7) 24 1 mg maltoseE
A2 o aagoz sttt

2 d7E RAosL ST 98 PNUIACAY)
205 St Sl e S48 A S 2ol
E9lch Ao ATo] AT FEL 859 ICR oh2so]
O A et
Z A AF&E (Purina Mills Inc, Korea)E A5 4151901,
12A)17+9] 2% F7](08:00~20:00)Z specified pathogen-free
Al RA SR AAAAFFEAE (= 23+ 2°C, S
& 501 5%) A Akt ICR b8 47 222 &
Fotel 2 ko] HYEEL YHo AL
o, 55 SEFHED), B subtilis DT-Hotg =74 &
&<, B. subtilis D7-n|'Hotg F=7 &<, HA-nLo}
AT 8T FEsto] AP ol =7 A
v v Zo] 2AST 5242 A=F 20 g2 F
T4 200 mlo] F7Fsto] "H200 rpm, 208)% F, AHE
2] (580 xg, 208 E FAEE AASIL, FFHE 345ty
] 22T 2N A FE252 A JF
Ao doj7l FEEF FFTl 70 mg/mld] FEZ 34
sto] EHE Foke] 19 13 Fosginh 78 $of CO, 7k
£ o|&sto] npeAE AT &, RS HASHE

o}ilo

BTl SOD Y SAN B

ZHAIEZ Y] superoxide dismutase (SOD) EA-2 microplate
WST-1 assayE ©|-&3to] 2AFsIATH33]. AAFENA &
£33t 7F 100 mgE sucrose buffer 600 ulo] @1 homo-
genizers ©|-&5to] uhf st rh. Ao 3027 WA ¥
4°C, 5000 rpmo)| A 10&7F A 225} A5 100 ulE
A FEof Y3t o7]o] WST working solution, enzyme
workmg solutlon ddH,0, dilution bufferE g1l 37°Coj|A]

E7F v o3t &, microplate reader (Molecular Devices,

USA)—E— AHEE A T E 450 nmE SAFT

H2A A7 B U SR Bl v 93e J
23j317] Sfated 24412 B<E A4S} €O, HAE ol8)
of 5328 AR ¥, B AT Bl A
£ 308 £ 4T £, AaBATA ARG $A
gon, @3 Y &4 Wats AL 47| HITACHI 7080
Automatic Analyzer, Japan)S ©]&3}o ALP (alkaline
phosphatase)= Tietze W' [28], AST (asparatate aminotrans-
ferase) @ ALT (alanine aminotransferase)~= Reitmani}
Frankel®] WH[23]22 A3}t
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AP A3H= mean = SDE A A3t 0w, HF3H 79
X2 SPSS (Statistical Package Inc., USA) version 18
0]-8-3}49 one-way ANOVA &4 (Turkey method)= A A|3}
o] A53sATHp < 0.05).

FAIZ = 2-64| 7ot &
F XA 9 24 7teke 49 5
7H &8kth(Table 1). ©] £
E3t A3, 25°Co A Hro}

2%2 7 =RAIT SATH 2 20°C 25°C Ato]
°ﬂL o492 sl ol Az F o] wot= 20-25°C
NN fFEst= Aol 7 F& AR AGEAT 10°C,
18°C, 25°C 9 35°Coll A 242k 2% W]k, 95%, 75% R 68%
o] wrolg-& Uehy9la, 25°CRT} 18°CollA] =& o8-S
Bt Park $[22]9 B9t Aro|stgrt.

r\* _|>

39| isoflavone &g

9 ot A% isoflavone FF& £AR A3}, ol A
(859.5 ug/g) X th dro} 5(988.4 ugl/g)2l % isoflavone 3+
o] E=¢tH(Table 2). AWt 0 & F-Z& WolA]7|H isoflavone
o] F¥Fol F7tstH, 53] o &9 Lol7t F7td 5
isoflavone®] &2 F7H11]3 = AHA o & Fa}skqlch.
T HaA7E JREY isoflavone HWGAH = HEH
of ZHAEHE FAE FaA7l= 5 Bl F7HH=
Ao 2 HuEo] QItH11]. Isoflavone AU o]8&o0] X2
v FA ¢l genistin, daiszin, glycitin 3+ FY o]&Eo| =
2 H]HFA| Q] genistein, daidzein, glycitein 52 FEHZ
EAstez g3 F=4 Fao wE vjeigA g HIE
Hop FAHo2 2A Havt 932 € 4 U

B2 0] Bacillus

59 ugEo] YAkt 35‘-—/1\—94 3}% i—i—“ﬂ]ﬂ‘ﬂ Ay =,
A=) o) o ARO[t Fof = AR glucoseZ A

Table 1. Germination condition of yellow soybean.

Optimal Optimal Temperature ~ Germination
soaking time water supply (°C) rate (%)
20 69+2
36h opo‘ie el 28 h 25 72+3
y 30 60+3"

An asterisk (*) denotes statistical difference at p < 0.05.
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Table 2. Isoflavone contents of non-germinated and germinated soybean.

Non-germinated soybean (ug/g)

Germinated soybean (ug/g)

Daidzin Glacitin Genistin Total Daidzin Glacitin Genistin Total
409.7 97.8 352.0 859.5 465.9 128.0 394.5 988.4
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Fig. 1. Variation of reducing sugar in Chungkookjang during
fermentation.

@, germinated soybean, O non-germinated soybean; A rice
straw soybean.

E= F2 DA 9ste] Ba AHate] g AT &
.3 ATE Fig 1904 B uhe} 2t B
subtilis D7-Holg9] ¢ 2g 3647 16.5 mg/goE
3L, B. subtilis D7-0|EolE
o) A% E 20A70] 164 mglg© % AT BFE Holth
b 7Ol F paae AL RRch RA-IHolTe He
= g8 36AI77HA] 14.5 mg/gl & Z715I Tt 1 o|l& 7
astelth, RS HET A9, B sublilis DTS AT 7
of Hjef ¥ 2T S et en, 4T e o
UebLA) sk, Wl ZgaAe] gtk olet 2o
= AN A 24A7F Yol T FEFol S5t ©l
$ 01429 A%l TE amylased] o] ol o2
Holu[21], 53] & o=F W3 H e B-amylase S/
o] W3} s’ (ool Aol A Ao g Hof AuaA
b 9 A2 BT, Kwon ${13]9) 110 SJaid 4
$E22E B. pumilus JB-12] 39 8.5 mg/ge] 4T 3§
kel

S S & 5 A

BRAo) 7 47 %) HEQ ofvld) Aok 3
T wE F Buo) Baslol 44EE BY2A,
7 uae 28 #2 Axolnh @Y Lt 4EFA
o= Aol ofnlie) H4o] 3L 280 mghig o4k
2 F45HT 9lth Fig. 2014 i uie} o] mE YT
ol SHEAIZ A3l A= vlefated ofule) o] T

Fermentation time (h)

Fig. 2. Variation of Amino type nitrogen in Chungkookjang
during fermentation.

@, germinated soybean; O non-germinated soybean; A rice
straw soybean.

o] Z74SHAL, WE 2447k o] Fo] FA3A Z7HeH4
t}h. WhE 48A\749) B. subtilis D7-2HOFE, B. subtilis D7-1]
wolg, Mol 3ol ofult) FHE 47 345 mele,
238 mg¥lg, 208 mg/gS Ehfgiet. WolE S o 8% 7
9o} ol o 88 490 AN AL LA
Wol g2 o SRS U ero] BT WAL ol 87 A9
B. sublilis DT-4o}82 o 8% A9 BrHe e ghe et
WO B. subtilis DT-v] ob3-& o 43 290} vl 23t
4 b Slet. B. subtilis D7-v] o3} W Q-0 o} 3
of 7%, 27} 238 me%lg, 208 mgw/gol 1A HEFA F
29l 280 mg%ell 14 £} Bom S[4}E FiE7} o}
Y2 ARG R ofulie] I WA 484774
Z7Vsh s, R wlgo} B S o] §7 A% W 364
Z7HA) F7BHEE ol Rk Aashs Al Yttn B
stel & A7 ATOL fARE ARS UEielTt obnlg) A
Serel F7He gulae] Hajslof ofnlieibe] A4 HIth
A< oujgeh. wrebq 20] 4B ofniite] F7h
ste] HAAE 54 olE FIgel gAso] Holg
o2 AR FF WeAAE o 2 Bart e P
191t
grmUobe) AAt whao] Yolulgon AR H LT, o
20| 4% Yol B 2499 St 2R 4%
of Wu) Ei o PTES ehf AEE A Tt
rmuote) Ak P 2AFGOH, I AT Fig. 30
A B utoh Aot WobE g o] 83 A, WA 1847k 4

IR U (S
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Fig. 3. Variation of Ammonia type nitrogen in Chungkookjang
during fermentation.

@, germinated soybean; O non-germinated soybean; A rice
straw soybean.

30A|ZH7H2] 68 mg%/goll Al 287 mg%/g S = F A A F7t
ST A 424 7] 321 mg%/g®] F| ¥ UEHY
Aot ot gS o83t A9 Ua 4847t 221 mg/ge
et gict. Holg& o] &3 A= ndotg S o] &3 4
SHTh R Yobe Ao o] HF3 %{—%E} t“é% %]
3 3%, 5-124.1 mg%/g2] Hol Ao, o]AL B.
subtiliss HE AR B2 ook drEyote ’é‘ﬁ\_
ST S u), A=A AEE 24-36A7F A= AYA T
= Aol B fle FAF AR FF AR B
"ok @A gEyote] Adof o3t EFFHTF F=7 4l
Ao &gsto] HAo| avgFo] ok T2
Helo] = gtk 3% BIHHE AASI =4S A X8
= F&o disiA A+ Bart ok AtrE Youn
[32]2 B. subtilis?}t B. nattos FE3 A=A A|RofA &
& 45A17F Tl 22 422 mg%, 356 mg%o] YEUoke] A
27 AAE SN, Bom 5412 FaEAFE o]&3 =40l
HEE o] &% F=74ol vls d50] w2 FEYote A
TS Ut L, nidol R F4 ] ¢ HE 484
Zrell 162 mg%- YEtW ot Bauste] 2 Ad A9 &
AbstgiTt

pHE Fig. 404 Hi= vie} Zro] x4 A 7)o+ 5
4 99 ettt DaAgh A i) et ¢ gge
2 A=Y 2 A F §lo] pHE 6.7-7.99 HAE
Uehfjo] Wa o g & Aol HolA ¢ ‘RIOU% pH7} &
22 olFsle AL F T Eaof 7|Qlst Aoz o
SEHt A% Ay 59 pH #ste] B Rus A4
3] W& HOZ Jeong F[612 F7749 27| pH 6.39)4 72
A|7te] pH 8.22 Z7}3} ¢t 138} 3L, Sung S[27]&
=749 pH7L 6.6-8.09] 4 9 &z 999 pHE YEH
Aok k9T Youn 5[32]2 pH 6.1394 pH 6.21A}9]
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Fig. 4. Variation of pH in Chungkookjang during fermentation.
@, germinated soybean; O non-germinated soybean; A rice
straw soybean.
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o Zro] WA A|Tto] AIBIHA e S &+ 3

St B. subtilis D7-¥olF 9 AL 1.5 log CFU/go A

9.81og CFU/g® 2 2715+ th. B. subtilis D7-0] 2o} 2 9]

789 1.5-9.7 log CFU/g9] ¥ ¢lo] Ldct. Wotgzt njko}

B9 A% vlsw ATSE e o, RR-01 ool A

$. 1.0:6.6 log CFUge] 83iol et AAH 2 wan

2t 7o) wet At Z7P 132, B. subtilis D7 ©]
$3 2971 AL 09T ASRY EE AFSE ey
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Fig. 5. Variation of viable cell number in Chungkookjang dur-
ing fermentation.

@, germinated soybean; O non-germinated soybean; A rice
straw soybean.
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Fig. 6. Variation of protease activity in Chungkookjang during
fermentation.

@, germinated soybean, O non-germinated soybean; A rice
straw soybean.

itt. Cho 5212 B. pumiluss AEWE W A=A A+
4= 3.0 log CFU/go|A] 11.7 log CFU/g2 Z7}tha 211
&+, Jeong 5[6] 24A17F oJHj o] 7 log CFU/gol A]
9log CFU/gO. 8 AF27} Z71etqehs Bste] B A3
Aot fAFSHA T

T @A S TheEfste] 4% ot AEQ] ofrl kAt
polypeptide 52 A 5}= protease= F =3 dha
A= Fa83% A F9 stuto|t}. Fig. 604 K= vhet
2ol F=79] protease B HHA|TIo] FHfstHA &
Ao g2 27139tk B. subtilis D7-¥ol3 9 AL Wwa 42-
48A]17to]l 975-989 U/g?] 84S Vet B. subtilis D7-
jEobEE 22-899 Ulgel M glell 9lglon, WA pldots2
40-834 U/ge] HH o Aot & A+ Aits H=73 HEA
protease T4 AJA El2 L& 48AZHR] A|&H 02 F7}
2th= Oh F[21]¥} Youn F[32]9] 2o} f-AFSHAT

A4 das dl e ofe AR EEEE F
23 QA AL Z LA Ut} o-amylase AL Fig. 7A
oA B vlol ZHo| B. subtilis D7-HolE 9] AL drE 6
A|Ztol 48 Ulgoll A 187kl 64 UlgZ F7}Fe o] ntst
A Zaskglck. B subtilis D7-0org 9] 79, A 647k
o 24 U/goll Al 18A|7te]| 49 Ulge F7Hst ¥, dASHA
A= AAH R AT fEH-E deEpfgloy, WotF
= o]&% A =2 E45 Uit HE-ndolF F
© 16-44 U/g ¥l 91911, B. subtilis D7& o] &3t 7
SHTE G840l Wkt Jeong F[6] TR 24417 FF
o-amylase®] &4o] §243] F7Ftta Haste] 2 AHA
ot FAFSHA T 22U Oh F[2112 B. nattos JES 3
=243 WAL o]§3 FFAZAA o-amylase E/do] 10-12
Ulg@thal Baste] 2 Ado)A] BAH o-amylase B4 (44-
64 Ulg)o] T =2 AL & Ueylt}. Fig. 7Boj|A E& vhe}

o
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Fig. 7. Variation of amylase activity in Chungkookjang during
fermentation.

@, germinated soybean; O non-germinated soybean; A rice
straw soybean. (A) o-amylase, (B) f-amylase.

I~

do] A%t BE A=49) f-amylase B2 a7 1Y
goll wet F7tst A7t Zdasts ddE RoFUAc B
subtilis D7-2olg 9] A% 2.3-3.9 Ulg, B. subtilis D7-1]¥
ob39] ¢ 1.3-5.0 Ulg®] ol ol 2ZA 2 Aol U
EA] gFgtTh WA -mEobE o] A9 1.1-3.2 Ulgd] 9o
1o o-amylase?} TN 2 B. subtilis D72 0|83 4$
Bop @d2 g4s vehfiglen, 4 a4 &4 g2
bR koot Azt AP EHA amylase B 0] =4
FAE whet Foll gle AEol AL Eafjdry & 4+ A
, 579, -amylase &4 AT FFa vjnd 2 A3
At Oh 5[21]2 HF HFFA oA LA 124 7ke] &4
H5oHATHt 24X o] Foll = FASHA ke A
S B, A o|F R & Aol & HolR| ggken, a- &
B-amylase 42 4T P YA et B st

o B Agdnel $A T

o2 b ki

hi

ol

H=AHo| soD U ZE 54 2ol st &1t
Superoxide dismutase (SOD)= AW <] 1) SAASHE
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Table 3. Effect of Chungkookjang extract on SOD relative activity (%) of mouse liver cell and alkaline phosphatase (ALP) activity,

asparatate aminotransferase (AST) activity, alanine aminotransferase (ALT) activity in serum.

SOD activity (%)

ALP activity (%)

AST activity (%)

ALT activity (%)

Control 71+2.7

Germinated soybean 94+23"
Non-germinated soybean 95+2.9™
Rice straw soybean 94+35"

92+6.9 93+5.8 29+2.1
68+57" 80+5.0" 28+25
73+2.8" 91+75 29+2.0
79+4.3 94+38 30+2.0

"p<0.01,

= AAN T B22A e Fastth HA A= 55
o] mpeA ZEAE 9] SOD EA 9 x| IS 2AMEH 2
3t Table 304 2= Hl9} ZHo] B. subtilis D7-2Eol2 9] 4
£ 94%, B subtilis D7-0]olZ 9] AL 95%, Wl -n|dto}

TY A 94%E AP BE ATF | 2L FHRF
(71%)°] Hl sto] 2 A 4E el A= &
A ¢ SOD &4 gt A= g o|FAA AT H=
Zo] upeA ZhAE 2] SOD &4 mA= FF2 A =
ApElol 914 gkt

A Yo £A3}= alkaline phosphatase (ALP), asparatate
aminotransferase (AST) alanine aminotransferase (ALT)+=
ZEM 22.9] necrosis @ ThFgt AWy AdEHO Y= FaT
S deA ok 3 W AST, ALT= ofv] =4t
U Sp3h2 9] thate]] Hofste Aol TheFgt uhef A
B2 ALP= 99 glycosylation, Al ] &3}, Az o
LLESRS f‘&’“ﬂ dephosphorylationo| #Agtct. o] 2|5t Tl
HEZ T 25, o, HRty 22 ohokdt 7)ol A v =
2 FEE £ 53] 9 01313} ﬁiﬁ’i 7t 1t
A 29| necrosistt AW & Uetl= S84 A &o|t}. ot
A Ag7po] uheA9] ZhN 2o mX & FFE +A45] A
3 WA o)A ALP 84L& 5785 A3k, B. subtilis D7-
dlolE B, subtilis D7-0|gtolE, Wgl-njdolg-2 717} 68%,
73%, T9%ZA RT(92%)0l B|3] ALPS| &4 7HaAd
2 AALb E3|, B subtilis D7T-HoFE2 ALP &4 ZHa
A7F 948G th(Table 3). o] 213t 2= F=740] AL
HAE £0 A% R2d A5 4T 2% U8 1
EFY &= Aoltt. 3HH AST &4 9 ZHa L B. subtilis D7-13
oo Au |AE G, 11 9] FTAo A= AST a4 a3t
7F A WEEA] Fokth B3 AP BE FA2 ALT
24 ool duE TS VAR Futh 5 -ndolF

3% ALT 84 9 7R oY Ao f942 6l
o} 39, Kim S[8]3 Lee S[181& 742t Fier} gl 3l
Aot Y 2HE Aol& AT dFoA =4 2 EF
TE 39S W EF F ALT, AST 9 ALP &4°] &
o 7+ Rz anvt Qlrkal shlet. Lim 5[19]2 1243
o)A vl FA o]AEHE T HFELE 59

d

OIN B HE

(ol et

http://dx.doi.org/10.4014/kjmb.1211.11006

“p<0.05 and "p < 0.1 are the significance level relative to the control in the same column.

oA ALT ¥ AST g4o] ZaFlotal Hustgith
QoFetH, T2 6A17F AA 9 2A7mt} 4Y U E F
w 9 25°Col| A Wokgo] 7P =3k}, Isoflavone oS
of AEth ol Fof] #A eyttt Wotg-B. subtilis D7
& ol &t Had A=Y AL opv|:H A A,
protease &4 L o-amylase &4 So] v|olE-B. subtilis
D7t RAE-HolFS o]§3 AR =4 Ueth ¥
Fo oles HaE Y2 Ao A gk, obn ik
A4 WIS, protease EA L amylase EA 5o A
HA S o] &3 Aol v o =4 UdEtth sEAE S
=5 QAFE 2RO SFAS AZe AT BE RIS

)

7&1\1];59] SOD &A1t 84 ALP 4 & S7HAH oY, &
ol Z& o] 83t Aot A AST B4o] Z7E|9et. o
FLW FHE ol &3 TEH FFTHES], ot S ol &
A9 HAE o] &3 wad F=Ae wsf o 7tA 3

spyse] 943 202 Ueht 7154 A8 S7he 2
Y AL AN 4 92 Aoz BeE
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