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AT S JEe X dE AES Xste AE 5O st dAEE AHFE

7% 3

Fare HES E g eSS sl A4S 5HoR e A

ATE 4

A3gko] o)A, A7l FAES SENAE A B A (Lactobacillus brevis ) 9& SRR 3l A

3 A A

7l & & oF

2 3EE fA TE X FEES sk AF R Al @3 Ao=2Zy, Hr sl kst &
92 g5 gyt SXHEL FdAdel Fud, fAT LE B FEES I AF 9 oA @
Zlolth

g7 e

% (Hizikia fusiforme)< ZZAE9 B} X o &l SulAf(fERF) e EA (&)t

. Yol E AFE 2Tt FEAGANA ZHEE AgoR o]g¥o gt} (Kim et al., 2010). &

oA kel g Eo] H Au] AEQ ol A (glutamic acid 2 aspartic acid $)3 7154 LAz 434S
A= ME OFFH (fucoidan 5) Hg FH, HT %o atst Sdo] deAAEA AFO2A 7HA7}

Folx oAl HAxEeR QAEa Ut (Kim et al., 2004; Park et al., 2005).
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#3 AT (Kim et al., 1994; Lim et al., 1995) ¥ & FZFo] x| AA 2 3+ §484
of disiA ®irr} o]Fojxa 9lth (Jung et al., 2001). dFA|%F, A7F 2vk24vt & J= AYaks]
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gukz o 2 g xFo FRARS FE8lo] o] & W HRFE EF FEolu 44y, A e Zaxy T
o sl F= F Jlaets W Eo] tEEoltk (Do et al., 1997; Kim and Bae, 2002). 12t} o83 =
FTAL dzFol XIEHY e Hd5sE diFEo] iy ERUGREA Aol &ZEd ulwy At
3 Eg nAE g4 kA ZaAE EEEVIF AHY o A AR = wd 2 9y 58 F
Hksle A3E 2Y8tAY =5 adHow FEIHUNA E3e o]l AW (Lim et al., 1995; Kim et al.,
2002). T3 2F FEIFHAA TAIE LU 59 HA IR dRF 559 &, I 9 2H 5ol
HZFE ol &S AF Mo FAHSRE A At (Eom et al., 2010).
T3 F& gakel gEo] HA Aul AEQ olu]x=al (glutamic acid F aspartic acid §)3 dN-gaztg
B A0l = AR dHF FAHYULFS jaminarand} MY OEH

(Kim et al., 1998), WY=71% 3
¢l fucoidan®] o] dHHol e Aoz dHA Atk (Koo et al., 1995; Koo et al., 1997; Shon et al.,
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1997), ¥ ¥ FEEo| NAUA 2
et al., 2007; Jung et al., 2001), =3+ AA W 3t
(Abdussalam, 1990)e] W&k A7} o] Fojxa Qr}.

w3 dAre F2 FM FET fucoidan®] B84 54 (Koo et al., 1995; Koo et al.,
R gagddel mAlE % Tl disiA Bark o]Folxal 9ler (Jang
2AES (Shan et al., 1999), FuF2HE
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% FEd9 BFE H5to] AHEE HFE dE TaEAFAA FEste] AT AEEE AEnAAESA
TANA ®BAFA 7F9] Lactobacillus brevis (BJ-1, BJ -6, BJ -7, BJ -12, BJ -18, BJ -19 ¥ BJ -20)<
AH&-3F AT

N

Lactobacilli MRS Broth (MRS; Difico, USA) ®iA|ell Z}Zte] #FE 24 AIZF A v & wjkd 1092 %= F
Aol HE3FaL 30TCAA e vigstas v te] & 54

AR ALE TFY FATF BF E FF AN mwd Yol 5t Ao epkor] FATEE e
WEEeE oRbe] Aol QAW BT wjeF 4gA 7l AT BEIHE hehygict

slshai 48A13 olFe) Wl EAAL fAEEe] 43 Adsldn. ok B FF9 Fo
ool 1z R B gARLEY Hho] 93 Ao Bl 20 FFi b fAkwel mskel Arjoz oy
Hom @47k §4 =i Ao teht el 4Edel fold Aoz vedd. (£, 1)

3.1. DPPH gt &A% &3

DPPH H)Z AA%F2 Nanjo et al. (1996)9] WHeol| we} 43k, Al 30 plel 60 pM DPPH (1,1-
diphenyl-2-picrylhydrazyl) &< 30 uLE &3 § ¥h& HE& 100 ul quartz capillary tubedl &7 2% %
AR~ AEE ~FAEZAE(ESR) (JES-FA, JEOL Ltd., Tokyo, Japan)® ZF43tt. AdzAL thgn 2
magnetic field, 336.5x5 mT; power, 5 mW; modulation frequency, 9.41 GHz; amplitude, 1 X 1,000; sweep
time, 30 s; temperature, 298 K. DPPH radical &7 H < fy o oA Bl A5 Folo] zte] 9|3}t

Artasict.

% FEd0 it £ Bads ddes Axsdey AAEZVHE o &ste] DPPH oo &27es AdT
4

EA T 282kl 49 0.5 mg/mLet 1 mg/mLe] FEolA 247 80.15%, 86.04% FAlS UElAL
S B Rgde o wwox 27k 52.82%, 67.51%% SAbd WEo] 934 DPPH Bt AAEAe] Z7}
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S 3] f5te] dAm Y TV AARE ST, F A g9
(phloroglucinol)& AF&3}9] Folin-Denis colorimetric method® 3
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Change of DPPH radical scavenging activity and total phenolic content in Hizikia fusiforme water
extract fermented by Lactobacillus brevis strains

Sample DPPH scavenging activity (%) Total phenolic content (mg/g)
Control’ 72.5740.25 92.2740.25
L. brevis BJ-1 77.82+1.87 92.34+0.40
L. brevis B] -6 79.88+0.41 92.76+0.12
L. brevis B] -7 78.67+0.30 93.31+0.18
L. brevis B] -12 77.244+0.13 93.094+0.61
L. brevis B] -18 74.16+£5.22 92.73+0.18
L. brevis B] -19 80.40+0.22 93.31+0.38
L. brevis B] -20 81.124+0.13 94.06+0.12

Fermentation was carried out for 48 hr at 30°C. 'H. fusiforme water extract.

3.3 $HSAIE BB 1A% 5

Fyextol= oS Guo et al. (1999)o] wat AlE 10 plol 0.3 mM 2/XZe110 ul, 1.6 mM EDTA 10 n
L, 800 mM DMPO 10 uLE H7F & 365 mme] A Wz A] 138 FoF AT, W8-S quartz capillary
tubeoll &% ¥ ESR ~HEZU|HE o]&ate] X355 o

AdxAE they vl magnetic field, 336.5+5 mT; power, 10 mW; modulation frequency, 9.41 GHz;
amplitude, 1X<1,000; sweep time, 30 s; temperature 298 K. FHZAlol= SOz A2ATS H 3 H, 9 40
ARl T AL o]gste A o3 AU

_g-Z
= (1= 5 %10

Radical scavenging activity (%)

FEaa fa E oTade gdor WYL (R4, %
ol
o

( x
Zo ALd= Z+ZF 0.5 mg/mle 1 mg/mLe] FENA 32.11%, 37.62%= e tl. sFA gk
Ql

T frabd % LE

2 5d FEollA 27t 37.99%, 44.67%% tET % %%ﬂ (v Z@meDel vlel 2% Srkehs 43S ek
Atk 581, 1 mg/nl w=o] fakdt K oREele] A9 AAlE o] obdel= ?6 RGBSR
&3 L pe] ofrmEHA By Hojd FuSAtelm Bz & & YERaL glol SRS Ao

3.4 487 24T 4.
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A} v] Z(peroxyl radical)e Hiramoto et al. (1993)9] W ol wha} vt} o] =481},

10 uplLe Almel ZZF 10 ulel PBS (Phosphate buffered saline), 40 mM AAPH (2,2-azobis—(2-
amidinopropane)-dihydrochloride), 40 mM POBN a-(4-pyridyl-1- oxide)-N-tert-butylnitrones 3 7}3lc}.
2] al 37°CellA 3021t WHEAIX - quartz capillary tubedl] &7 ESR =¥ ERVHE o]&ate] Z4st3itt.

AHzAL &7 2t} magnetic field, 336.5%+5 mT; power, 10 mW; modulation frequency, 9.41 GHz;
amplitude, 1x<1000; sweep time, 1 min; temperature 298 K. Alkyl radical &A%< olgje] 2o = AXsIA

t}.
_(1- Hﬁ)x 100

Radical scavenging activity (%) 0

5 FEA fA¢ £ REds dgaor dAghd 24 S48 493 dye w59 2ok A gz
ol~zmEHAY AL 0.5 mg/mLe 1 mg/mLY EEdA ZHzF 79.51%, 81.25%9) AL UEMIQI, B FZH9)
Ag-ol= 42 70.59%, 73.08.%, Ak £ @R Ae 5U oM 247 76.34%, 81.07%% Ak wrael o s
5 FEd 47 guzd 27 Ao 2F A HeE AL o Jduh. w3 HA A £ 47 gy &
Aol wg g oz Gyl of2~FE BT HlA Al FUFEAA UEd 4G YE AATS YENS

3.5 3IO|=EEA| FEZ 2T A
Hydroxyl radical 2A%< Rosen et al. (1984)¢] WpHo 2 BAEQT, A& 20 ulel 0.3 M DMPO 20 ulL,
10 mM FeSO, 20 upL, 10 mM H,0, 20 plL& &3k t}2 quartz capillary tubeo] %71 & 2.5%8 o] ESR

spectrometer 2 =45ttt AdxAL &7 2t} magnetic field, 336.5+5 mT; power, 1 mW; modulation
frequency, 9.41 GHz; amplitude, 1><200; sweep time, 4 min; temperature 298 K. Hydroxy radical &A%<
H I Hy o Al Folddl os] SAHste v F2d 93] AitE A

=6 Zt. FANERTS ofAxmEBEAY AL 0.5 mg/mLe 1 mg/mLe] FEolA ZHZF 41.27%, 44.36%9)

it

bt B o#ade 5d gAY 61.36%, 79.08%= 0.5 mg/ml X A FEN (¥ T8

stol= %A g2 24 B4 377 b,

FAHE % omaole] AAE SgEo] ohd HE MW FANF F DA 493 Holy sol=mA gy
g4

L. brevisE o]&3 T FZHdz dgdo AMIETE=AS MT [3-(4,5-dimet- hylthiozol-2-1y)-2,5-
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diphebyltetrazolium bromide] assay® 3% 42 cell based NO assay % western blotting analysis

ol oare] =43},

4.1 AE8 .

Ate] rbAE F# HepG2 AlE S American Type Culture Collection (Manassas, VA, USA) ZHE £
dkol AF23}9] 9™ 10% inactivated fetal bovine serum® 1% YA U} A~E=Ento]Alo] E3FE Dulbecco’
s modified Eagle’ s medium (DMEM)E vjFe o= 37T, 5% CO, & 95% air ZzloA] vjdatAct.

4.2 MIT &4

24 wellol  HepG2AIE 5 x 107]18 ¥Fahi, 4AzF Aol A WA 2 wA ¥ 4%EE (0.5 2 1 mg/nl)e] %
FEH 2 A X ZaEds 24470 Bt Asdnh. o]F,  3-(4,5-dimethylthiozol-2-1y)-2,5-
diphebyltetrazolium bromide (0.1 mg/mL)S Z} wellell &3} 4 A7t vik3t & A% insoluble formazan
S DMSOol| 5o]3L ELISA reader (Wallac 1420, USA)E Z3l 540 mmollA] FHEE S4sIo, oo 2oz
Asksr e,

Cell viability (%) = e

MIT &A1) o3 MxE =4 A3 A3, Hep(2 AE AEELS £ =59 %7 0.5 mg/mLe 25 112.12%, 1
mg/mLe] A9 112.44%0)31 GAME B HagHe AT ox 27t 105.47%, 121.37%% A 2 Ed 93 M=

=
=48 gl Aor vehdth (2732)

olglgt Axle ABLFAFA Ed FAF D FR 59 wanEo] sjlxFe wa = AdA] g
EAQEZAS AaslA] gEvhE AS on]|sktt (Eom et al., 2010; Kang et al. 2010). o]#3 A7 Ax= &
T AedgAEdA 2EE vAES o] &3 vkt sxF Ut 7l Uil d4AE AR JgiHr.

4.3 NO &4

HepG2 A XE 24 well plated] 5 X 10742 Fatar, 4A7F Holl A HiAE 2A F dAFEE (0.5 2 1
mg/mL)e]l % FEFH B fikt B LEAs IARE % dAE F gxEgAgtete] =(lipopolysaccharide
(LPS)E 1 pg/mL= 16 AIZF F<t Al AxEujd 43 4 100 plE 96 wellell Hoj¥ il Griess &
(1% sulfanilamide/0.1% N-(1-naphthyl)- ethylenediamine dihydrochloride/2.5% HsPO,) 100 pLE 3 7}s}aL 5

A

£ F ELISA reader (Wallac 1420, USA) & %Ea 540 mmold SHEE SAHson, 3ukEs dxoz o

BFRE T

\<

e —EB=EZT

1—1 | 100
Nitric oxide Inhibition (%) = | =)

A B L ENe AERZET (cell protective effect)E dqdZF &

(nitric oxide)E A% W 49 1 pg/ml LPS A2 YAHS FE3AT. £ FEN9 B$-
ol =13

=

ol = 3.80%, 1 mg/mLe] ALl 14.69%2] NO A A &S vebgton f4
11.34% 2 21.95%= G2+ i 93] dA] &40 Zrtslglon s o &AHQ A

E Wg FEHe oA ol :ZA A kojic acid)(79.4%, 80.53%) BTk NO A AL 94 & Holx
E AeR YeuAY, Zado] AgAld sigtEe] ofd HS mEgitw AAdd xS Uhl o=
adagct
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24A1 3k 53k
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o

e
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=

, Bradford®¥ (1976)
=i

a1 9

1

o Zt wellell 4A5%= (0.5 mg/mL,

1.0 pg/mL LPS

[e]

3}
s}

%
T
=

1

4° ColA 16417+ A&

3l

Santa Cruz Biotechnology)
<)

=

=

A

1

o
el

of th?

[e)
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]

pas

FaL, A A= A

M 3= PRO-PREP buffer (iNtRON, Korea)Z®
0

H
cul

o

1 % 10°cells/well
o]

=
ckulzl ol TNF- a (Tumor necrosis factor a )

1

o

qud

ot

]
2 10% SDS-PAGE

]

=

=5
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3]

o
o171

= 6well HHOOL
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Biotechnology,
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Zo g Hol filyt HaE Fouy odofAHo|ERY EAlets daddEde] Haw Qe S
i o

¥ 2

E.coli(Z12&23) Inhibition zone Diameter (mm)" 5mg/disc

st DM o oA o] & =
0% - 8 - -
19 - - -
29) - - 8 -
39 - - 8 -
()19 - 9 13 -
(23)29) - 8 10 -
(2%)39 - - 10 -

(6mm disk AF&)

* 3

S.aureus (1% A7) Inhibition zone Diameter (mm)' 5mg/disc

3k DCM o Elol A EH o] E =

0¥ 15 14 13 -
19 15 15 12 -
2% 10 12 11 -
3y 8 12 11 -
(Fa)1d 15 10 14 -
(&g)2d 12 08 11 -
(Zg)3d 11 08 11 -

(6mm disk AF&)

olgel Aol wek F FEUS FATE MEE SANE L VA FowA ® FFole] Fus YR
W oohel B9 BAE FM7E S BAsRGor R wed R /1SHE AR FAT R OTEAS

Aeed  ASFS Fst
AA 1. A7 HAEFY Az
A E 2E 2AE 1000 mg
HIEY &3HE 20 g

HIEFF] A oRAEIOE 70 g

HEM E 1 mg

HIEMY Bl 0.13 mg

HEMY B2 0.15 mg

HIEFT B6 0.5 mg

HIEFY B12 0.2 ug

HEFT C 10 mg

H 28 10 ug
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UzEbol = 1.7 mg
A2k 50 pg
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15 mg

55 mg

90 mg
100 mg

Z
Z

FA11d 1.75 mg
7z

pud

A

A
AaluladE 24.8 mg

ehabul vl 25.3 mg
371 BlERR

A1
A 291

7
¥

Atsloled 0.82mg
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