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Hoz del B8 vk, = FBY @RAnd 4BY 90de 98 e AF U@ Fart 38

o AstEage] =9 dile] v, ey VS AEA 3 BEA AlFE
= ne = - =

g 3 7 Ao} = 2F(Branched-Chain amino acid, BCAA)S®} & =
7Vale FEE o] o]FojAa & ¥ ASFFES Mg AlFo] FE55 Aot
g7e L7 dad, A, Mol dfe Y TudeEA & et 54 duldo] 7hxA] K3
= A ads A ok, et 225 E AE AEES AAAPeR FEEI Qo 53] FolA]
of A HollA Wol ARHI tt. tiFE HE YEAFS Bol AMHI o T olfe B, ¥, xskES
9 F A7 "ok

(B3 &3 0001) theka=r F/08H A 10-2008-0030733% (2008.04.07)

o) g
A9 HE 78

A g, v s gAYXu A 2 o] 83 EXgFE Wg WHoEN, A gXdTe, £84 AL
(soluble starch), CaCl,, ¥ &E& E3slar, A7) TFEN 5 HIst] FaAr7l= A, @A g5 g

a UHs AT,

A7) mpAdE 2~ gAYXEY 2~ (Bacillus licheniformis) W+ 1% FA, T4 dH oz, HAo AL
= % 50CE 4dHA Jdu. &2 A Z2HolA| 4] THo| 5351 4kd-8 as Aitel o]&H = A5
o]t}

A7) e s gAYER A FFE 78S KACC 91618P= 7|8kg wpdel s gAY ZEn| 2~ SF5-1 75 4 9l
=

g AAde] wEE, gXgFate] el s gAY A FFE JEs HaATIE ARG, 844 A5G
CaCl,y& 7l WaA7l= Aol ¢ did Fa& FHIA71E o=z yewy. gXd5et, 584 HE,

25 10 WA 16% w/v, &4 A& (soluble starch) 1 WA 3% w/v, CaCl; 0.6

A7) EeEo AEH=, @XdFa 12 WA 15% w/v, T84 HA¥-(soluble starch) 1.5 WA 2.5 % w/v,
CaCly 0.8 WA 1.2% w/ved # ATk,

A7) Z9E AEHE, g@XgFd 13 WA 14% w/v B 13.5 WA 14% w/v, 584 HE(soluble starch)
1.8 WA 2.2 % w/v =+ 1.9 WA 2.1 % w/v, CaCl, 0.9 WA 1.2% w/v, 1 WA 1.1% w/v, T=x 1.05 WA
1.10% w/ved 4= Ath.

A7) WrEE 40 WA 50°C, 41 WA 49°C, 42 WA] 48°C, 43 WA 47T, 44 WA 47°C, 43 WA 46°C, 44 WA
46°C, 44.5 WA 45.5°C, EE 45T HEA 7= Ad 5 Q).

7] wae 3 WA 9AZE, 4 A 9AIZE, 5 WA 9AIRE, 6 WA 9A1ZE, 3 WA 8AIRE, 4 WA 8AIZE, 5 WA 8
AlZE, 6 WA 8AIZE, 3 WA TAIZE, 4 WA TAIZE, 5 WA TAIRE, 6 WA TAIRE, 3 WA 6A1%E, 4 WA 6A1%E,

_4_
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=18k 2E HAe) ge das A AE 24S 2EY Ad4E ekl Zlojt

wigs HAJspr] e AT g
o5t st ol ge] FANE HA]

= ANdE st ol A
E AHow Hysly] ¢35 Aow
AAe) 1: @AFe 22 & Bacillus licheniformis SF-1 &35 &M

-1, 2A e 28 FH

AN

2 Ao AR SO (A g o] 16% o]ah) S AGEAHAoR AfEtl Fe FAbEo|W, SbE ok
Zn}h-& (Gyeonggi, Korea)_‘li*r‘ﬂ TAEATE. EXFEE 24X F food mixer (FM-681C, Hanil,
Incheon, Korea)& AF&3}o] wlhaflslal 45 mesh (YA A7) <F 0.2 ~ 0.5mm) &2 A Fslo] E2slslsiet. Axd
g7 2 dstal A8 HA7FA] -30TC 9] deep freezer (MDF, Sanyo, Tokyo, Japan)ol| R¥3}Sit).
=1 %)

l"

1-2. Bacillus licheniformis SF5-1(KACC 91618P) <+ 4]

=

Bacillus licheniformis SF5-1(KACC 91618P) w55 I H&HHedolA Eguourt. st dad Wgo]E o
&3l Byt tryptic soy agar (TSA, Bacto™, Becton, Dickinson and company, Sparks, MD, USA)el %5
HE3 5, 35, 45, 55C9] incubator (WIF-105, Wisecube' , Seoul, Korea)ollA 2417+ wjokatqict. o] & +
F9o] & colonyE F 38l Wo¥ tryptic soy broth (TSB, Bacto™, Becton, Dickinson and company, Sparks,
MD, USA)oll =3}ar 35, 45, 55C9 incubatorol A ThA] 24A17F wjokslt). Ado= TSB iR A 33] o)A
A wjFsted Edstel ARV TS ARSI YE. T E stock cultureste] A3 HAZA -70TC 24 W
53 (MDF-U53V, Sanyo, Osaka, Japan)ell B#a}3ith,

Bacillus licheniformis SF5-1(KACC 91618P) w5¢] A&o] 71 &ual L= 55T},

AAld 2: QT HEE AE

% 100mLe] Eo 84 #HE(soluble starch) 2.0152% (2.0152 g), A4 19 tiFur B2 13.7374%
(13.7374 g), CaCl, 1.0768% (1.0768 g)Zd7}eta T, &) 0.1% HEFE o] &3to] 1x10 CFU/iL
o] ¥]== 3]A3%} Bacillus licheniformis SF5-1 1 mL(1% v/v)E HZE3}Sic}.

o]% 45T incubatoroll A 6A1%F vjo¥alar, o] S AAAIZ]7] 98 121TCY autoclave (VS-1221, Vision,

Seoul, Korea)oll X 173+ Bdaiivk. B § F2Axe L AeHsto] Ladivat 28 Axs3i.

N

AA 30 FEE A HAFH e Wix 24

mhdE s A E s el ogh diFuk waEe] glojd, 84 A B CaCle] HAS A7 W& HAS)
At

2-1. Ay

Box-Begnken Designg ©o]-&sle] wix]e] FAAES ¥t (10 ~ 20%; w/v), T84 A& (soluble starch) (0.5
~ 3.5%; w/v), CaCly (0.4 ~ 1.4%; w/v)& 247t X W oA x4dste 15 7FA uix] 24& A

il
A
2&
0
ne
g 32
J
i
A
2

157) vix] Aoz AA Has

Minitab 19 programe o] &3+ wWh-&HWHEA
Ass AASAL, 72 #X47 1
Hogd ¢ e HH 24 vE
o HAS5E St HF 2=
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aL)

w
S
(/)
"U
=
[
=
HU

gt on, FAAH O R stacking gel 5%, seperation gel 12%9] FA o=

AV

Gl A R g A GAL JHA0S 7|ARE = A ZLuFALY] non-specific protease activity assay® ©|&3dle] =
Astt. 2aANE FE3 FHoll 7FAQl SN dhES Al7|a TCA §do =2 wgS FAA7 H, Folin AleF
o= WHAAA 45 &

2-2. AF4%
Aest Aol wel wae] HAstd WX 202 3] % 19 2o (212 = 2 #Fa)
F 1
Optimal condition
Soluble starch (w/v %) 2.0152
Soybean meal (w/v %) 13.7374
Calcium chloride (w/v %) 1.0768

HA3E F=AL& = 100mLe = F84 AE(soluble starch) 2.0152g (2.0152 %), wFHF 13.7374 ¢
(13.7374%), CaCl, 1.0768 g (1.0768%)7} HZA3t® wjx] ZAolx 3 AEFHL 1% (L/L) (F, 1), Tae

EE 455H, BHaAgke A Zko] ),

7] difFure] g apel=i= 75kDagl o, ) H A st

AAle 4: dFu dagEe] kst G4 gl

3Faksl e A& DPPH radical scavenging activity$b ABTS radical scavenging activityS =A3to] &elstqitt.

* 2
Sample DPPH radical scavenging activity (%)
SBM (oi52)) 11.76 = 1.39
(50 pg/L)
FSBM (& oj5F4h) 14.02 £ 1.07
(50 pg/L)
40 pg/L gallic acid 15.22 £ 0.66
F 3
Sample ABTS radical scavenging activity (%)
= ], 4
SBM (e 12.27 + 0.64
(50 pg/L)
=)
FSBI (e 17.49 + 0.66"
(50 pg/L)
40 pg/L gallic acid 15.22 £ 0.66
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a,b : Different letter indicate significantly different (p < 0.01)

A 5: gF dEE] FId= a7 A

I wdS a-glycosidase inhibitory activity® F7A3sle] E1sitr. Ad4Ay vpde{ A AYELT| 2 o
T2 WA g e Ee diFdndg o-FFIZAIGA A aFot 3u) o) A FEste d9xdEs
7l AEes &8E 5 3l
F 4
Sample concentration of extract (mg/mL)
5 10
Hl & ] Z=uk a
FSBM (s ohH) 32.140.5" 79.240.2"
=u) .
SBM (o= 3.540.5 92.8+0.8"
1) Values are mean * SD. Values are mean of triplicates.
2) Same letters are not significantly different at the 5% level. (p<0.05)

NEANRE - FENER THFAASY 1= S (KAC)
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k1

)

NT-
u caql

< 0.006
W 0.006 - 0.007
M 0.007 - 0.008
M 0.008 - 0.009
M 0.009 - 0.010
m > 0.010

18

16

14

Soybean meal

a4 d

12 Calcium chioride 0.9

10
08 10 1§ 20 25 30 1S

Soluble starch

|| < 0.0080
W 0.0080 - 0.0085
M 0.0085 - 0.0090
M 0.0090 - 0.0095
B 0.0095 - 0.0100
B 0.0100 - 0.0105
- > 0.0105

Calcium chloride

L
Soybean meal 15

s 10 s 20 25 30 1§
Soluble starch

caql
[ ] < 0.005
M 0005 - 0.006
M 0.006 - 0.007
M 0.007 - 0.008
M 0008 - 0.009
M 0009 - 0.010
= > 0.010

Calcium chloride

a3y a

Soluble starch 2

Soybean meal
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