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F HAEFste] 15 WA 50T =% WLl XA 1 ¢ U

EFo] HEF A
A 27Y B AAMGS FAst] g gEolE F5she Al 19l A7) ZE vEEe] Als F%9 1 WA
1008]el E3t= Hoe] 60% WA 80% l®HES 7hske] 20 WA 120TCelA 1 WA 149 FgdA €5 F=, 9
A FE, 37 94 FE B 259 FEYHE AMESIY FESE Al 29HA; AV FE &9E oFste] o
5 s 2 AdER A7 RS oS A4 AT 2 sF5te] HE 2FEES 55 Al 39
45 A7) 3PAllA B2 2FEE FEY 0.0005 WA 508 FF (v/wh)e] E& 7IE §, FREXE EE
odolrElo]E &ujE o]&3t S4A £EAAHS FPste Al 4dA IAHES T AxTAHOR FEHE
Zz22xE HolE &1 718 & RIES fFEARor dfdete 954 IRGY a2 o

A 18] oA, Ar] wEole= Jh~ERdlo} AUl (Castanea crenata), 7F=Ebdlo} &2 A]m} (Castanea
mollissima), ZF2~Efflo} thu]t] (Castanea davidii, China), ZFZ~Ebdlo} #lg]o] (Castanea henryi), ZF2~E}u
o} Al#AYo] (Castanea seguinii), 7F2ERd|o} TwIE}E}(Castanea dentata), TF=ERlo} U}l (Castanea
pumila), 7F2Eld|o} &y Zg]o}(Castanea alnifolia), ZFA=ERdlo} of4lo] (Castanea ashei), 7F=Eldjo} Z=&
g?Jth}(Castanea floridana), 7F2ERdlo} T-9-3] 23y (Castanea paupispina), S5 JF=Eldo} A}E]H}
(Castanea sativa) W5o]olS Ex o7 3t v eg okslxAl L,
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A 18kol] oA, A7) A wjd%S Sucrose 10 WA 30.0 g/1, Glucose 1 WA 10.0 g/1, Soypeptone 3 WA
20.0 g/1, Yeast extract 1 WA 100 g/1, CH;COONa 1 WA 5.0 g/1, KHPO, 0.1 WA 0.6 g/1, & MgCl, 0.01
WA 0.05 g/18Y 2AS ¥ ZFAuXE pH 4.00 WA 7.00 HYE BAsI dadAgste] HEgE 93
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st A

Aol 52 Ao A | iEEﬂ* 59 o8 7K dgHd adel 93 74 AR EHE FE= U, F20,
Bl 2 2o v} w3 A4S =7 3ch(1.Voegeli, R. 1996. Elastase and typtase determlnatlon on

human skin surface. Cosmetic &Toiletries. 111, 51-58.). ¥|§-¢] M e wabd M7l ABgHA ol A
tyrosinase &4 % H|%3lo] DHICA oxidase(TRP-1)%9] L-tyrosine< DOPA(3,4-dihydroxyphenyla-lanine) &2
DOPA°l Al DOPA quinonel® Z7|0k38 xdsle Aoz d#x] Uh(2.Aroca, P., et al. 1993. Melanin
biosynthesis patterns of following hormonal stimulation. J. Biol Chem 268, 25650-25655.). ©|=

2 EZAYA|(tyrosinase) &4 48 Adste] depd A Ao TS vH F e JdE B
of digh A7t &wte] AE I gk, 1 AF Az FEFES o] &3] EEA YA (tyrosinase) 3

A4 @3(3. Chin, J. E., et al. 2005. Effects of Houttuynia cordata extracts on tyrosinse gene
expression. J. Korean Soc Food Sci Nutr 34, 1284-1288.) T HAES &8s AF7F &3] o|FAx ¢
09 dA dEA dE ks 2 vidg s ol REl (Arbutin), A4 (Kojic acid), oF~FEEHAH(Ascorbic
acid) 59 Edo] txAoela AWMy iy Iz Fo AE FEFo] 4 ¢=A Art.

A gol, wu, waA, WPAN, A B FE F U 15HS M HPREA B AF 599
AGol #AGe] thFatAl o] gHoiAL glon], HgFe] WAL AH ]88 AL 19739 ofme] HAIGo]
Qe FARZ @ Al AFS An o] Dxd & 4 AT o F A, FA, FE, W, T
AR, WEQ, G, S, FECK), BUE, 97, opie, A%, 9AMA, %4, 99, wur 5
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i FEAe S, 7Imet = 84
Ze&Hl(collagen), H2t~H®(elastin),
& F &2k hyaluronic acid) Sl 93 FA1=™, F&Hal(collagen) S FAds= AfrelAl2E(fibroblast) & 3

z¢ol oJ8ks F}(Oikarinen A, Karvonen J, Uitto J, Hannuksela M., Connective tissue alterations in
skin exposed to natural and therapeutic UV-radiation. Photodermatol. 2(1), pp.15-26, Review, 1985. ).
Aol 7152 Z+E AU A (growth factor) ¥¥F ofjel AE}E]=Alo] E(keratinocyte) W HEi=Ato]E
(melanocyte) 9} 22 IF MAELEA EH 5= Ao]EFQI(cytokine)ol] 9l %E ZdEt(Hirobe T., Role
of keratinocyte-derived factors involved in regulating the proliferation and differentiation of
mammalian epidermal melanocytes. Pigment Cell Res. 18(1), pp.2-12. Review, 2005;McKay IA, Leigh IM.,
Epidermal cytokines and their roles in cutaneous wound healing. Br J Dermatol. 124(6), pp.513-8,
Review, 1991..). AZ2A< FeolA frel=l= AtelmAto]ES] TGF-B, TBRII, SGad3: I AfrobAlx
(dermal fibroblast)® Y-E] X 2ZFZ}7(procollagen), FHEH#A(fibrillin-1), tropoelastin®] WHE FT7IA|
A FeHll AEE S7HA171M, WIPs] EEe SAlste] Fakl BalE oAlste Ao® B vk (Kin HH, Cho
S, Lee S, Kim KH, Cho KH, Eun HC, Chung JH., Photoprotective and anti-skin-aging effects of
eicosapentaenoic acid in human skin in vivo. J Lipid Res. 47(5),pp.921-30, 2006; Medina A, Ghaffari A,
Kilani RT, Ghahary A., The role of stratifin in fibroblast-keratinocyte interaction. Mol Cell
Biochem. 305(1-2), pp.255-64, Review, 2007)UVel] <3| AZElwAl]EYL &A% TGF-B (transforming
growth factor) <]o|l% TINF-a (tumor necrosis factor), PGE, (prostaglandin E,), a-MSH(melanocyte

stimulating hormone), GSF(granulocyte stimulating factor), IL-1(interleukin-1), IL-6, IL-8, IL-10 <]
F7F Fech(E3 6] Wang XJ, Han G, Owens P, Siddiqui Y, Li AG., Role of TGF beta—mediated
inflammation in cutaneous wound healing. J Investig Dermatol Symp Proc. 11(1), pp.112-7, Review, 2006;
Traidl-Hoffmann C, MI, Ring J, Behrendt H., Impact of desloratadine and loratadine on the crosstalk
between human keratinocytes and leukocytes: Implications for anti-inflammatory activity of
antihistamines. Int Arch Allergy Immunol. 140(4), pp.315-20, 2006.). ©]% a-MSHS} PGE, = H&limAlelE
2 Aol Wahd AYS HA5], o Wehde W¥ Mol FAE 48L& FRAA AFALL Ao
e E4EE AE WoishAl $rh(Cannon JG, Tatro JB, Reichlin S, Dinarello CA., Alpha melanocyte
stimulating hormone inhibits immunostimulatory and inflammatory actions of interleukin 1. J Immunol.
137(7), pp.2232-6, 1986.). IL-1, INF-a (tumor necrosis factor) & fibroblastol] 2F&3}e] procollagen
WIH S AAEH, MMP-1 (martrix metalloproteinase-1), MMP-2, MMP-3, 3]&F=Zut}o}Al](hyaluronidase)s 2]
BS ZIMANA ZFed BHE 284 @Avh( Yamamoto T, Eckes B, Mauch C, Hartmann K, Krieg T.,
Monocyte chemoattractant protein-1 enhances gene expression and synthesis of matrix metalloproteinase-
1 in human fibroblasts by an autocrine IL-1 alpha loop. J Immunol. 164(12), pp.6174-9, 2000;Dai G,
Freudenberger T, Zipper P, Melchior A, Grether-Beck S, Rabausch B, de Groot J, Twarock S, Hanenberg H,

H

Homey B, Krutmann J, Reifenberger J, Fischer JW., Chronic ultraviolet B irradiation causes loss of
hyaluronic acid from mouse dermis because of down-regulation of hyaluronic acid synthases. Am J
Pathol. 171(5), pp.1451-61, 2007.  9-10). H3F, UVel o8] AHH oz HfolAE (fibroblast)7} A=

- i=4
WE ASE Fehl B AAAE dAs T Boe] BEsE WPsH WAL Eso] FRe F €
o webd, 219 AfolAE (dermal fibroblas)e] S 7 Febal A4S SAAZIAG, WPsE o AsHs A

° FEAS ANS oAl Fuel ¥ 4 At
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arthritis applied to animal models. Towards a beter therapy. Annals of the Rheumatic Disease. 34, 471-
478.1. diAAEE AW B9 oflgt d5HY T uYde sFEhged #oste] A Al #eEE A
o2 d#HA o, AFHkE Aldl= nitric oxide (NO)®} cytokines AAbste] 7HAz7]o Ao Fa3
93ekS e} [Higuchi M, Hisgahi N, Taki H and Osawa T. (1990) Cytolytic mechanisms of activatged
macrophages. Tumor necrosis factor and L-arginine-dependent mechanismsact synergistically as the major
cytolytic mechanisms of activated macrophages. The Journal of Immunology. 144, 1425-1431.]. X fr&&
A3 nitric oxide synthase (NOS)9| -9, FAFFEIZ} 3717 EAI5k=Hl neuronal NOS (nNOS), endothelial
NOS (eNOS), ZZ8]al inducible NOS (iNOS)elth. 1 FolA 53] iNOS7F @5uH-gol #Hogrt. nNOSSH eNOS+
gk g o] 9low, iN0Se] 7§ Interferon-y, lipopolysaccharide (LPS) Z12]ir o2 7}A] A=A Alo]
EFRI] A=o] & wf ddEY. TS NOv 34, T 459eS 2437 E g}, PGE,© cyclooxygenase
(CoX)el o84 arachidonic acidZH-E] A4t®ch, COXoll tialAE 1990d ) Nk 2 AF=HAE, o &
o FAFFHEIZE 27k EAch C0X-12 Ao BE ZF 6 @@ F o] 9lal, prostaglanding AAbste] 2o &
N5 EE AU 939 AEXE Biste 59 AHAQL 7Iss gt vhgE (0X-2¢9 45+ "AE
ogt Aoyt &4 F2 oy 81 ~AE# A wh-gg dAAE (Macrphage)ol A @, = iNOSSF C0X-2
of Iy NO, PGE2E  WHIAMES  dizmAS dEdAteltt.  EI  HAFRIAR AFAH AlEFS
(proinflammatory cytokine)$] tumor necrosis factor-a (TNF-a), interleukin-18 (IL-18B), interleukin-
6 (IL-6), monocyte chemoattractant protein-1 (MCP-1)%°] 2¥¥H[Yun HJ, Heo SK, Yi HS, Kim CH, Kim
BW and Park SD. (2008) Anti-inflammatory effect of injinho-tang in Raw264.7 Cells. Kor. J. Herbology.
23(2), 169-178.].

WH(Chestnut )2 U7 (Fagaceae)oll &3 JPuEH o= A, whpFo] das SX(HET)E sfo] AESZ AMS
stal, 1 AwoREs o AR, A, gestE, FU1AE, HERL, 2l3A(lipase) 9 Adwol €A
om, 71 8& &EFJCEERE) ol skar, 1 ES fE)el sk, whel oI E SZFCER); Wl Wy E &
FCEEE s, FE, AAN, W, 1A, 28 Sl Wzt A ARgEHo] vt (HRAY, Z=sEFeFdAbA,
p806-808, < H AL, 19981).

B hgelA Aol ols MAEE WEoln ¥AHERA A ol$Esh AlwEA ol vlRE 7| Feka
oA ol BAel AR AVIEE BANE D WU ADEALNA WEld e B el By
% ATsel oF ARFVTE WMoY BHHOR & lelF § Ao Budn

2 Iy aES olejgh A5 d3tor wg whEo]l FEHES IFE=IHA, ¥4 &4 & gRlste IR m
Wogl gaksl, e 95 G54 d3e] AR 2 qis 2AER 5IEUE sglon (F=53Ed A 10-
2013- 129135%), 7] L& WhEo] FE=Cl g FEHEATEA By AEE a5S v 2EAAES gt
2 Ax}gol5(electron donating ability) =73, ABTS radical &7l =73, hydrogen peroxide &271% &34
59 kst &4 A9 Nitric Oxide (NO) radical 275 SHAE 59 3 &4 A3 T gugst 2
S 3 up, ] BE AEE0] e daE, mE v IS4 d3 58 YEys d9gtomy B ouy
< Sdskdth

HA9) 2 58

A7l HAS @A) flete], 2 dye wg whEo] & AAES FEHECR ety ks, e I
AT 23] A5 P diE JFelg FxdES AT

A7l HAS 2] flete], 2 dye wg whEo] & AAES FEHTCR ety dAks, e I
dod A oq g Ui R =S Aedy

2dA AHolHE= “‘FF ZAE & BE WEo] XFEFES FUIE FELYEES T F&F ZAE, TA
Hoge B, dete, Wee, Tags RBug olME, JdEolAEHelE, i, Az E, z2dAF
Z, ¥FdasEE, §rxEddaeE, §rFPfdes AR 1R 25E MY shu o]t &,
wEA s = Be 9 e TS, 7wk EAlE 60% WA 80% olEHE 7HES 2FEES FUF
2 FEEYINY AL HFA4E8 e F= AAE E S48 e FF AAES 2
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oA Aoldt 23RS AATE TFD B, 9L, gL, YEg 5o var 1 A 49 AgLa
—% E ; 3 9 olge E£FEU, wo weEsbls

olge] E3tguizyE AuE v, wASAE
~100%(v/v) o€, ®Ht}h o vpEAEHAIE 10~50%(v/v) dlEgo] 7183 FEEUS EHo 7 3},

§ @i, vga ZRees, FEEE
2220 AAG N3 Lo A1E

FERYE A0 AERAEES AASn e 2,
A gol, vigAele g EE e, u

(¢

welelA] Aou AFAH AP ATS FFTH NG, AT, PA, kg AW, HFAAAL AZF,
z]

A, ohEslg A%, AFA NP woh g olEd A8 £t 934 Wvge Tgad.

E
=

tlo

A7) g dkpo] & AAES dRelg ofstrAEL EF FFkd thsle] 0.1 WA 50 FH9C 2 EI
kel
A7) ke 28 I, A, 93, E5FA, duA, FuA, 2AA, dYUEA, dAEA 5 eSS

EE, 7] SR 2AEe S5, A7, 24, JERd, 9939, b 29, oz,

N

o] Ad=

B

<13
=

YA AHosE 7] wEole JhxEldlol A#uYER(Castanea crenata), JF=ERdlo} =T AlnH(Castanea
mollissima), Zt2~Eldlo} thH|t](Castanea davidii, China), Z}2~Ebdlo} 2] o](Castanea henryi), 7h2=Eldo}
M #AYo](Castanea seguinii) T2 olrJolit; Fhx=Eldlo} wE}E}(Castanea dentata), 7ZF2Eldlo} Fe)
(Castanea pumila), 7F=Eldlo} dyZ2jo}(Castanea alnifolia), Zh2Eld|o} of4o](Castanea ashei), 7F2~E}
o} Z=22lth}(Castanea floridana), Jh2=Ebdlo} 3}-9] 23} ((Castanea paupispina) 59 w=r4k; Jh2E}
vlo} A}E]H}(Castanea sativa) 59 frHAL we] WEo|RE xS S SR gy,

2doA Foxe A7) dae dANGS AX A4stE i, s AE Gk, Bk v s A=
gERA Y~ (Lactobacillus) 4 w5, Buh ©] wpgsiAl=, gEuAe 2 JhA| ol (Lactobacillus casei,)
gEnAde A~ AE (L. gasseri), ZFERAE A BErlE]FA(L. bulgaricus), ZTERA#H A H)E 2w k(L.
bifermentans), SERFAZH 2~ BHH| (L. brevis), FEuREH A opdE (L. agilis), ERMAHA A¥=
(L. kefir), FEnpAH 2~ op 22~ (L. amylophillus), FEHIE 2 ofA|=d &~ (L. acidophilus), HE
upa e 2~ upuba] 9~ (L.  bavarius), ZHEBR#HZ~ @A ~(L.  rhamnosus), FHEBRA#H~  #HEZdE(L.
fermentum), FERPE A AWE]F (L. helveticus), FERFAZ 2~ E44d(L. johnsonil), FERPE# A I}
2}7tAle] (L. paracasei), TERFE#H 2~ Z&EFE(L. plantarum), EHRE e~ 2982 (L. reuteri), % 2
Enpdel s Agnkg] -2 (L. salivarius) o2 FAE Lo ZRE Adw sy ol w5, By y wiEA A
=, SdE8RE Y2 FHAo)(Lactobacillus casei,) SYEBRFA# 2 7FAEl(L. gasseri), @ ZFEHMAZ A Brlg]F
(L. bulgaricus)o 2 FAE FOoZXE Aag sl oo #FE A8 S 1-30%(v/v), vtEA A=
1-10%(v/v) &Fo] HE=E HE3}e] 15 WA 50C, ¥lEAsA=, 20 WA 40C 2= HYQ =04 1 4 W
A 27, kA sAlE 2 WA 6, Hu vbEA S AE 36A1ZF WX 56417 5t AldulYs st B o

el wa Mol FEUE Bdow A

il

wa, pFAFoR, REAoa] Aol Ay oA wde A ulx], wlHAEHAE, Sucrose 10 WA 30.0
g/1, Glucose 1 WA 10.0 g/1, Soypeptone 3 WA 20.0 g/l, Yeast extract 1 WA 100 g/1, CH;COONa 1 W#]
5.0 g/1, KHPO, 0.1 W] 0.6 g/1, ® MgCl, 0.01 W] 0.05 g/1, ¥Ft& A=, Sucrose 20.0 WA 25.0
g/1, Glucose 3.0 W#] 7.0 g/1, Soypeptone 8.0 WA 15.0 g/1, Yeast extract 1.0 A 8.0 g/1, CHsCOONa

1.0 WA 3.0 g/1, KHPO, 0.1 WA 0.3 g/1, 2 NgCl, 0.01 WA 0.04 g/1 M =4S @& A E pH

_8_



[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

4.00 WA 7.00, vfFAskA=, pH 5.5 WA pH 6.50 HAE HAS HiFx]g]she] wt
Ei=

FARoR, B owdel WE FF YAEL Az

k:o{r
i
4
05){;1{
%
tlo
[t
o,
o
fr

rir

WS Ayl

dr gt

dE Eo] & ¥HY B FEES A 9 Ax FH dwEo] dARE AAMGEE A &4
v et Al ik, Bk v st Ale, StERRE el A (Lactobacillus) & 4, Bt ¥ vhgA
Enpael A~ FhA|ol(Lactobacillus casei,) ZTEWA# A 7MAEl(L. gasseri), ZE#RA#H A E7a]F (L.
bulgaricus), FEHME# 2 H|HZ e~ (L. bifermentans), FEHFAE 2~ B H]A(L. brevis), HERRE#H X
obAE (L. agilis), FEMAH~ AFE(L. kefir), FEuAHA obd=ZI e~ (L. amylophillus), FHEW
Az ofAl=de A (L. acidophilus), ZFEWREE A wvlvlg]9-2(L. bavarius), FEHFE#HZA P a(L.
rhamnosus), TEHMEH A HZWHE (L. fermentum), TEHFEH A AWEFT (L. helveticus), SERPAZX
F£244d(L. johnsonil), FERPEe]x me}gbAle]l (L. paracasei), FEHME# A Z#EE(L. plantarum), FHE
el 29 (L. reuteri), P FEupAe A Al ¢ (L. salivarius) 22 FAH Fo=2FEH A9 g
shu o)t w5, Bok ¥ wigAsHAle, SdEwE Y A FhA| ol (Lactobacillus caser,) BTERFE A 7RI (L.
gasseri), 3 SEHEH~ E7FEF (L. bulgaricus) o2 F4% wo2HH dEE st o] #FE AR
T 1-30%(v/v), AFgEAEAIE 1-10%(v/v) &%Fo] F=F HEFste] 15 WA 50C, AFEASAIE, 20 WA 40
T &% U9 &=olA4 1 o WA 25Y, vt siAl= 29 WA 6Y, B vpghA st A= 36A17F WA 5647k

S F5te Al 194l 7] dE dhEo] Al TR oF 1 WA 100W,
wtgA st A= oF 2 WA 208l "ele Ryl B, dEE, WEs, ZEIE, FEE, oMlE,

T ’
ddelAlgelE, ik, REASE, 22AASE, Ay E,
= =1
T

tlo

)

2 P48 OFo=yE A9 sht olgel g

o -
= o
AL 2 WA 62 Bl A FE, WA FE, BF B7 FE wE 299 F
=
>

of, vl ¥R FEhe FEHE wEste] FEee Al 29 Y] & 89 < 2
e R AR 77 EReaL o5& A7t kel B wFete]l BE 2FEES F5shs Al 394 A
AN3GA NN e 2FEE, vHEAE 10 WA 90% olghE 2FEFE F= °F 0.0005 WA 500, vhghA]
SHAI= 0.05 WX 5uf F-9] (v/iwk) e =& 7 &, 4, W€l SReeln, FREZE, v odobAH
o|E, ntgAsHA= ddotAElE S o] &3 A RAAAE s A 4D TS T A=
TAoR Al HEd ZRgo|=, FRIEE, i odoklHoE, wgtHa= odotlHolE & T
HISA gl 7483 vi=4d 8 7hE FE 8% 2 A7) WS4 & 7HE 2 ZEES AN e
&, = 50 FALl 7HeE AL M FE £8ES A 58 5 A

e A7) Ay 2 7] Axgies s5d v gEel 7 A FaRAEEoR s
s, 9, v, FEA adE e 5eE gdRde % s 2Aes Aedd

B oAgzss 2 odgo] vy whdo] FE AA|E disle] HMA-FF(electron donating ability) 74,
ABTS radical 27% 374, hydrogen peroxide 2A% 4 %9 a3t &4 23; Nitric Oxide (NO)

=
radical 27% 5429 5 49 34 43 So| dFW 49S FUE v, 7] BE ARE
7]

3 g e selsholnt
EF, e QB Aot R N8O AgHo] o SfARA OJERYE FEY B Uyl wE Wi 33
B GA B4 R RAE 5O BAUL Qovl, W AT AGAA $AT ARYe] AFHACBE P17 AL
Aol erata AbgE & ik

Wy wE WEel 2% AARS FRSe IReE rgRe Y, A, AA, BPA, duA, 3
A, ZAA, eURNEA, Saebl Bx leEeaniAe] 9 olgA Fele] layRR Axste] A18Y
glont, ool SsHE A ohuth,

A<

T

2 oaygo] g whEpo] FE AAEQ uiER g Fojgke 3zl dH 2 AF, AW A, FEHE, T4
2 g 7|zbel wEl thEX| R, Gdxtel] o8] HAslA Aed 4 vk, a2 v a3s YA, 2 2
Ho] uhg WhEo] & AAEL 19 0.0001 WA 100 mg/kgl.2, vfEAEAE 0.001 WA 10 mg/kgo®2 F
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[0096]

[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

S=50dl 10-1685121

-3 50| BHAYE Butylated HydroxyanisoleZE ojw|sl, Ayi= A5 X9 Hit(means) = S.D. S FAIEH);

T 4= 2E WEo] F& AAEY FHIAIE o] Zt)Z (Superoxide anion radical) &A% AL YE
W Eolw (o 7]elA EtOAC : oldolAlElolE 8 FolH, BtOHS Fee £8&EolH, (HCI3 & 22X E &8
o], Water: & E3Eojn  BHAE Butylated HydroxyanisoleZ omalw, ZAzl:= A9 #H it (means)
+ S.D.& ®AE;

T 5+ 2E WEo]l F& AAEY Nitiric oxide 2A% AL e o]t} (o7l A EtOAC : o EolAlH|
o|E EEEoln BtOHS FEe HEeEoln (HCI3 & ZE2IE 2o, Waters & ¥ Eo|v, BHAE
Butylated Hydroxyanisole® 2lu|sly, ZAx= 452l Hit(means) £ S.D.& FEAEH).

W A7) 8 FAF

ojsl, ¥ THS str]e] AAje B AF el ofa) GAs] drg it

Ao g Adeds B aWs dasks AY #, 2 3] 8ol dh7] Arle Bl Aol os 3
Kol

ohi.

AAd 1. 2E PgFo] F2 FAEY Ax

1.1, A =R

2 Ao AgE wEole Ad TS Ui o dol W A ofibelA AF st A A52 ARSS)
Aok, AFE WEol= AFH F Bt BHd) 3 &, Ao HAsie] 2 Ao AlgR ARSIt

1.2, ¥axA A

g 218 sty Y8 AALaE] FedT IHES FESE T/ WHeR A¥S dgsigltt

1.3. 2~BlE{(Starter)e] wjokal A2

HkEolo] FAMF | starter® AFRE Lactobacillus casei& EMA8iA] (Sucrose 22.0 g/1, Glucose 5.0
g/1, Soypeptone 11.0 g/1, Yeast extract 5.0 g/l, CHsCOONa 2.0 g/1, K.HPO, 0.2 g/1, MgCl, 0.02 g/1)olA

A eFatol Aol ARg kit

AL GE HeAT HAE FEI9 it AT Avigs 1Y it HEAdS mEste] HJA
B FEES o|&VE st e AES AYsdn.
Bk dkdo] 50g0] 108) =E(W/V)e] &b A ul %] (Sucrose 22.0 g/1, Glucose 5.0 g/1, Soypeptone 11.0 g/1,

Yeast extract 5.0 g/1, CHsCOONa 2.0 g/1, KHPO, 0.2 g/1, MgCl, 0.02 g/1)= ¥l pH 6.000.2 BAZ Wt

stgith. 1 & FF (A Lactobacillus casei, KCTC2180)E 0, 1, 5, 10%(v/v)Z H&Este] 1, 3, 6¥UzF 35
ColA wastdt,

1.5, ¥v8 F&&

A7) @Al Zzte] wrErt gaEd B Ed vl 1.0kgol 10¥12] 80% ethanol H7Fsle] 4Uzr ALo)x
Z3lo] A AHMES FEste] 33 v FEEon, st AFdH AAES YA oS FF
9 FAAZRSF] B owgo] o] whE FEE 201.6g2 AaL(o)sl, Bk 3F, FEH: 20.16%), ©)8F, 4TY
Fade] nysie] B Ao AR ARgele] AEFEEAd HUE i HA FEERUS AAEI.

_14_



[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

S=50dl 10-1685121

A7] 1-5 ©Ael A o wigo] wrg (B FEE 100go] BAAF 1ILS 7lste]l dAeA 7| 1Le FR2XES 78t
z = A= 6.39g (o]3k, CHCI3E &, FEF&: 6.396%)S L,

IS Tt dldolAHolE JHE #35 AHAE 2.52g

o

3

ot 2
rlo
2
>~
>,
2,
=
c—
lo
2,
il
[
o
=,
=,
o,
[
il
N
)
ol
ol
2
w
ot
o

3} ZAtel]l 1L9] n-¥-EHES 715te] 33 FEEIS S35}
4 23 AHAE 9.91g (°]3}, BtOHE} &, FE5: 9.912%)S AL, H2 IxzAM o 71&3h
7Hg B8 AAE 81.62g (o3}, Waterdt 3, FE8&: 81.629%)S 242 56t 7] Ao A|lHE AMR

(e}

A 1. 43 a3 &

1-1. AA F4% (electron donating ability) =4A

A7) AAld AR HAAFATS FAstr] fste] wdo ZIAE Bloise WS WIS shr]ef o] AYs
33ttt (Blois MS. (1958) Antioxidant determination by the use of a stable free radical. 26, 1199-
1120.)

A28 2mlol 0.2mM¢) 1,1-diphenyl-2-picrylhydrazyl(Sigma D9132, DPPH) 1ml ¥ir ¥k % 308-7F WX
3 2 517mmoll A EFEE SAHEAY. AAFe] T2 AlR&Ae] Hybgel B Hybe 3% AER U

R 2T

1,1 Diphenyl-2-picryl-hydrazil (DPPH) 2}t]Z+& o]&3 &4ha} AW> F2 phenolic %9} aromatic
amine 3}3Eo] A Wol AlRE = "otk DPPH alcohol &8 517mmollA 7H4 73 UV F57F glom AL
A e ke §7 ooty AxREdAZRE] AR hydrogen radical & Wrol

A go=ZM 517mmell Al e DPPHO] 5ol %l &< band7} AFFAIAl €t 74A]
R 2ol B5rol nldste] @M ow WaA gt

ofr
e

phenoxy radicals A3}
%2l DPPHO] H b obA

47 AR A, Zawde] F& cdotAHelE E8=olA 10, 50ug/mle] Fi=ollA 7zt 80%, 90% °oldow
= Aol 24 YEhilt (= 1).

1-2. ABTS =]z 9ol &7s Asigr] 54

A7) AAd AlFe] ABTS ghulZt oFo]2 "3} (radical cation decolorization) Hell 23k &413 35S Al

&3t al7)9 o] AEs th(Roterta, R., P. Nicoletta, P. Anna,
P. Ananth, Y. Min and R.E. Catherine. 1999. Antioxidant Activity Applying an Improved ABTS Radical
Cation Decolorization Assay. Radic. Biol. Med. 26, 1231-1237.)

7mM  2,2-azino-bis(3-ethylbenzthiazoline- 6-sulfonic acid(Sigma A1888, ABTS)®} 2.4mM potassium
persulfate(Sigma P5592)& Z3ale] L9l FadA 24A17F o wFx]5le] ABTS+S HAAZ] & ethanol &=
84} sto] ABTS+100ul ol Al 100405 7hske] 13 §<F WA 5 732mell A FE=E S48

2 Ay Ay, wg FZ odolAElolE ®EEA 10, 50ug/mle] F=AlA ZHz: 87%, 98% ©]d<] ABTS
g7 27459 A4S JeEda(E 2).

Rl
]

1-3. Hydrogen peroxides 2HS5HA

A71 AAld Al&9] Hydrogen peroxides A5 A4S &Qslr] Hsle] 3o 7]Al¥ Hydrogen peroxides
assay WS WAYEe] 179 o] AFS Syt (Jayaprakasha, G. K., R. L. Jaganmohan, and K. K.
Sakariah. 2004. Antioxidant activities of flavidin in different in vitro moder systems. Bioorganic &
Medicinal Chem.12, 5141-5146.)

T AEEY 1,000ul®t phosphate-buffer saline(PBS at pH 7.4)e] <91 40mM hydrogen peroxide
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

SE53 10-1685121
solution(Sigma 216763) 2,000ulE 37°ColA 108 7+ ¥kS-A]71 3 ubS-ol 3ol A 3% hydrogen peroxide®] <F
£ 230 ol A FFEE =Aslgct. AAEE A Ascorbic acid(Sigma A0278) ¢} &AL Bl uE| K g},

Hydrogen peroxider AF49 SAYPAIEZZA] nEZ T g olt} peroxisome 9] AAAMNEZEE A =AY o
ek QF a4 9] FAHEH, DNA 2 ©@id &S RS AY A A B Bxst ks F

Azslo]l ksl QS AT EN A7 sASE B w3t 2 FRAYE fdste Aoz 4¥A Q.
B oA¥An = 32 wanldo]l & B35 hydrogen peroxide? 2AEA AdzA s oFEZH A &
AS Yehgglen, odstAdolE B3 Eo] 100ug/mle FXolA 69.8%2 =& hydrogen peroxides &7%<
gl & F AT (= 3)

1-4. Superoxide anion radical A2A%s A

}7] Al A5 Superoxide anion radical &A% E4E& 187l skl £ 7]AE Superoxide
anion radical W& WPslo] spr|9t o] AHS 35St (Fridovich, I Quantitative aspects of the
production of superoxide anion radical by milk xanthin oxidase. J. Biol. Chem. 1970;245: 4053-
4057.)

ZF Ag8Y 0.1ml2F 0.1M potassium phosphate buffer (Sigma 32048, pH 7.5) 0.6mLo] xanthine (Sigma
X0626) 0.4mM)3Z} NBT (Sigma N5514) 0.24mM)L ¢l 712N ImlES H7}s}a xanthine oxidase (Sigma X4875,
0.049U/ml) ImlE 7Fske] 37ColA 2087 ¥E&AIZL $ IN HCL ImlE 7Fsle] whgS F2A7 vy, Wk &
o] A4 ¥ superoxide anion radical®] & 560mmolA FFEE ZAHSIT).

oot

okt G4 59 Sl superoxide dismutase(SOD)E AA|o| w9~ f-313 superoxide anion radical (02-)=}
53} hydrogen peroxide (H202)& AAst= A4, AALE A¥|ehe BE AE S S48k AA oA
grka Fofoll gk ol ARE S tEAQD LA AdfAlolth. wE AAEAE FdHo] A=
superoxide anion radical (02-2024+2e-—202-)& AASE A HA o] W7lUFo] #olstes T3 &

(202-+2H+—H202+02-) o] ™, 7} SHAdo] 78k hydroxy radical®] A& sl 248 st A FATaA
U 93 w3hR S 98 meagE 3AE 59 HIMAEA AAEEHoIxa vk, (Antioxidant and analgesic
activities of turpentine of Pinus nigra Arn. subsp. pallsiana (Lamb.) Holmboe Original Research
Article., Journal of Ethnopharmacology, Volume 86, Issue 1, May 2003, Pages 51-58,. G, M.Emin B,
MOktay, K)

m&?L e

o3t ¥ w3hlx|e} WA FHo] 9l superoxide anion radical AA%S A A3 T 4)3} o] Y
ERfideh. dawEo] F& odoiAHolE 8 &2 500ug/mle] FE=A 95.3%% % H35(70.8%), FEe
EEE(87.0%) K} & superoxide anion radical &27%% UrE]rlﬂ‘?i EHZ‘EL A (85.8%) HUE & A
3 vERA S gelakgitt

Agd 2. I a7 A5HE
A7) AA A F5ES AEEY FHaHE EAs] 8t s 2ol w3l JlAlE Nitric oxide As|E
A vk w48t (Marcocei, L., J. J. Maguire, M. T. Droylefaix, and L. Packer. 1994. The

nitric oxide-scavenging properties of Ginkgo biloba extract EGb 761. Biochem. Biophys. Res. Commun.
201, 748-755.)

Nitric oxide radical &2A% =3 ZF A58 50ul®}t 20mM sodium phosphater buffer(pH 7.4)°] =<1 10mM
Sodium nitroferricyanide(Ill) dihydrate (sigma 228710) 50ulS #H7}ste] 25CeolA 150%7F ¥WH&AlZl & o]
g NS #H3ke] Griess Al 100ulE 718k & &3k, 292 molA FHEE SAHSI AEEH HIbet
FH7Y &3 g4as2 YRSl

Nitric oxide (NO)¥= gas®e] w3l F7] radical® AAA EA43tL Ao}, =3, endothelium—derived
relaxing factor (EDRF)®ZA du g&te] o|ehabg, TF3Tx A4 A4 AR 242 2830, No= L-
arginine 2 25 nitric oxide synthase (NOS)ol ¢J3f wrEo]Am, NOSE= f"; *é Aol Fa3 No= A3
+ endothelial NOS (eNOS) 2 neuronal NOS (nNOS)$F 4574 AAF Tl 93] fFX%+ inducible NOS (iNOS)

i



[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

s==4

10-1685121

2 EHFg 4 dt}. INOS (inducible nitiric oxide synthase): macrophage, EIWIAM¥E, % HIL
AAE, &3t AIME, AE oA el ddF o FAIZE F NOE A5, AFE No= d5Hksel 9l
o]x =23 mediator® A&, =9 NOE= DNAC &S = 4= 9o superoxide ion¥ B Al

peroxynitrite® WFE=1|, peroxynitritex hydroxyl radicale At %9 FJzE doa 4 gr}
.(Marcocci, P.L., Sckaki, A., Albert, G.M. 1994 Antioxidant action of Ginkgo biloba extracts EGP761.

Methods in Enzymology 234, 462-475)

A5 BHE nitric oxide radical 2AFES 543 245 = 53 Zo] ey, 2a w$o] 22X E
B35 79 500, 1,000ug/mle] XA Z+zt 74.8%, 80.9%¢] <=3 nitric oxide radical 27%<S e
BIFsa=

49 Ashe 33 He
USHS ol 8te] EAF F Duncane] THERHAS AASGON, FRIAE BAs

o, ¥ @yl APARA Y, WAAAY, BH, 2N, Az, A, FAIES AFL A5 9o
U, B owgel S4F 242 2Peht Age oo #AHE e o,
AY 1. AYEHE

Ho 4= = %
1 A EAHolE 32 1.0
2 | AIREE RrAdola 2T AW 1.0
3 A7d RrAHolEA Ze|Ad 2.5
4 nfol 22 A" Y 2.0
5 vlel=2 Al oh4 A ' 0.2
6 ypetS A QhAl At 7 il
7 i 2.0
8 B AHofdA EjoEdiZ2e| 2 2.0
9 BELAHold A 4A2HE 1.0
10 Er I=d, 71=dih 2844 5.0
11 et ] el 5.0
12 njg] AE A 2 4l 8.0
13 A0l 8.0
14 E2AY 5.0
15 1.3-FEd == 5.0
16 A EQ 0.1
17 EtOAC 25 10.0
18 g5 0%
19 L2 P o=
20 A = 2
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[0145]

[0146]

AGd 2. IAATH =HE

e

F4T 4 A7 75 CR ME g8 EFS F Aeow Wzt
HT U= =g %
1 A EAH ol d3E 2.0
2 78 ExAHolHAL ZTIAIH 2.5
3 A7l 5ad R AHoldA ZEAd 1.5
4 el A QRAl A " 0.2
5 viEh=Z A QAR At m 2 H 0.1
6 vl e 3.5
7 R AHolg ZTioEdl 2] S 3.5
8 A AF 24 42288 1.8
9 E e 35.0
10 ET] (Fi=d, 7lzdil) A" 3.0
11 = ol 7l 5.0
12 AT 2.0
13 s=2gAd 5.0
14 BtOH &5 5.0
15 SlolR RN ESE2E 1.0
16 = 0=
17 A =

AP 3. 2H 28
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[0147]

[0148]
[0149]

[0150]

[0151]

[0152]

Ho AU =r = %
1 AEAH ol d3 = 2.0
2 ~H|o}E 4l 1.0
3 A7E Re2HolH A 224 1.0
4 A7 w2kl R Adotdil 249 2.0
5 upAe 1.0
6 By AHoldA SToEdlZe Z 1.5
7 A A7) 2914 A= 1.0
8 e v 5.0
9 A5 5.0
10 vzl A etal itz = 9 0.2
11 VP2 A QA S A B 0.2
12 s2A9 5.0
13 EtOAC 22 15.0
14 EZ]of|&Z ol 0.5
15 25 A8|d E2 0.2
16 ad= n| e
17 A= Al

A 4. 202H 2HE
Gtk oAb 247 Az E9E T ool wgin

He 4= =% %
1 2cjAdE 2.0
2 1,3-2EdZ2Z 2.0
3 o0 0.01
1 of| &= 15.0
5 =t 2 Ao & 91E gt np A 1.0
6 EtOAC 2 & 25.0
7 o n|%g
8 HAA st =2E 1.0
9 HA 2t

AGe 5. A= 2HE
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[0153]

[0154]
[0155]

[0156]

[0157]
[0158]

S olere s 247h Al £39 F ojeint
Ho A= = %

1 == A 15.0
2 1.3-5EilZ]Z 5.0
3 U EQ 0.1
4 o Eh2 7.0
5 upet2 A obA A E 0.15
6 Eg]dE-Zojnl 0.15
7 Zz] = Aol A 2ty npAl 1.0
8 ZAEIHE 0.5
9 ZIEEAHEE2| 0.15
10 CHC13 &5 30.0
11 atg o=
12 A Zlef

AP 6. ¥ 2AE

ST eSS Zhzt Bl gaate] AN F Lo Wrhe

Hg 4= =4 %

1 %Elﬂl”%‘i% 15.0
2 ZIZEAMEAERO|AUYER 0.3
3 =294 3.0
4 A EQl 0.1
5 ogwt]olnlg ERt 2 AU EE 0.01
6 Zr|oEA 2 & 1.0
7 ol &= 6.0
8 il Al A A E 0.15
9 EfelsAl ol A shil = o 5 0.05
10 tjdzd = 0.1
11 | 2 Ed (12) | LolH = 0.5
12 BtOH =% 45 .0
13 kg o=t
14 A% A=

A 7. SARZE 2HE
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[0160]

T A4S 4 BAE galete £33 e & Ao w Wzt
HT 454 =%
1 2 H|ops A 6.5
2 nje] A8 4 28 .0
3 | AR RLAHOIA ZAH | 3.0
4 Z=zHd 2= 5.0
5 S2ZA9 10.0
6 s IR EE 7.0
7 o dlt]ollH| ETt 2 AN EF 0.1
8 HEl 225 0.5
9 Water 25 15.0
10 TR nj =
11 A et

=9

R=2u
£ 10 -
=
= 801
=
& 60 -

g 40 4
=
£ 20
w
=
- 0 A
10 50 100
Concentration(ug/ml)

®EtOAc ®WBuOH ®CHQ3 ®Water wBHA
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k1
:
[\

ABTS radicalscay enging ability (%o)

[y
(g
W

Hydrogen peroxide scavenging

10 50 100 500 1000
Concentration(ug/ml)

EEtOAC mBtOH = CHCI3 mWater mBHA

10 50 100 500 1000
Concentration{ug/ml)

B EtOAc ®MBuOH #®CHC3 ®mWater ™ Ascorbic acid
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k1

k1

rg,
N

Superoxide amion radical

g
&

Nitric oxide scav enging ability (%)

g

inhibition rate(%)

100

80

60

40

20

(=]
(=]

L
o
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o
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(=]

<

S=50dl 10-1685121

10 50

® EtOAc mBuOH

100 500
Concentration(ug/ml)

mCHCI3 mWater mBHA

1000

10 50

m EtOAc = BuOH

100 500
Concentration(ug/ml)

mCHCI3 mWater mBHA
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