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Electron donating ability of extracts of fermentation by Lactobacillus casei
in chestnut bur.

A : ethanol extracts of 1day fermentation by Lactobacillus
8 : sthanol extracts of 1day fermentation by Lactobacillus
C : sthanol extracts of 1day fermentation by Lactobacillus
D : ethanol extracts of 1day fermentation by Lactobacil
£ : ethanal extracts of 3day fermentation by Lactobacillus
F - sthanol extracts of 3day fermentation by Lactobacillus c:
G : ethanol extracts of 3day fermentation by Lactobacillus
H : ethanol extracts of 3day fermentation by Lactobacillus
I: ethanol extracts of 6day farmentation by Lactabaillus c:
J + ethanol extracts of 6day fermentation by Lactobacill

K : ethanol extracts of 6day fermentation by Lactobacillus
Lt ethanol extracts of 6day fermentation by Lactobacillus c:
AA - Ascorbic acid. Result are means  SD. of triplicate data
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F7H9
3791
Mol FHES FEAROR Ffekt WY M 0 e, wx R 93y A8 Aw 2 A

3

ol

Al 18l 9dojA, Z7] WEols Fh=ERdlo} A dUEl (Castanea crenata), 7h2=Eld]o} &AW} (Castanea
mollissima), Zh=Epdlo} thut] (Castanea davidii, China), 7}2=©ERlo} #g)o] (Castanea henryi), Z}Z2=Eb|
o} Al#e] (Castanea seguinii), 7hZ=Ejdlo} ®IE}E}(Castanea dentata), 7FZ=Ejvllo} e} (Castanea
pumila), 7}2€ldlo} &y Zzlol(Castanea alnifolia), 7h2Eldlo} ofj4lo] (Castanea ashei), ZhEldlo} =
2]t b (Castanea floridana), JhERdlo} 3}9-3] 49y} (Castanea paupispina), X+ JF=ERdlo} ALE]mE

(Castanea sativa) W&olels EAo 7 3= uie)g oFstxA L,
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sdsd = A

AuEL AL, 2Ed 2~ F9 o] 7HA A i o) Z+E IF EYE FEE v, 2, I
B HZR 5o i w3} A =230 (1.Voegeli, R. 1996. Elastase and typtase determination on
human skin surface. Cosmetic &Toiletries. 111, 51-58.). I|F-o] MA H=re @Alghd MA7F Aol A
tyrosinase ®AE H]E3Fo] DHICA oxidase(TRP-1)%9] L-tyrosines DOPA(3,4-dihydroxyphenyla-lanine) 2 &
DOPA°l A DOPA quinonel ® Z7|¥F8-& ZHsle= Aoz delA] Advh(2.Aroca, P., et al. 1993. Melanin
biosynthesis patterns of following hormonal stimulation. J. Biol Chem 268, 25650-25655.). ©]
2 EEAYA (tyrosinase) EA9 A4S Aslste] dapd A Al dFE vH F de A
of digk A7t Ee] HaAE gtk 1 Ay ojdx FEES o] &3kl HEAWUA(tyrosinase) 4
A &¥(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.) 5 HAES &83 A7 @3] o|F XL Q).
a9 dA dEA Ju F4E 2 oY as olZR Y (Arbutin), A4 Kojic acid), oF~FEHA(Ascorbic
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37 SR A% A S @ AF Asd EAY SUbe 9 &4y aide] s AskE aE
stk olelg IF AL &Aooyt Ts Adte IF w©Ye] i, IR FE4 7y, ZIvey =24 A
s I mged AHAR ANES FIdnt. 9P dEde A9z Fupzl(collagen), dEki®(elastin),
1% 22k (hyaluronic acid) ol 2l& #2157, Z&l(collagen St sE Aol Al E(fibroblast)E 3
S|

Ald el AskS 3kth(Oikarinen A, Karvonen J, Uitto J, Hannuksela M., Connective tissue alterations in
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skin exposed to natural and therapeutic UV-radiation. Photodermatol. 2(1), pp.15-26, Review, 1985. ).
AfetAE 715 2 2374 A A (growth factor) ¥RF ofy2} A2bE] mAlo] E(keratinocyte)t HeliAlo]E
(melanocyte)$} #e F|F AZESo|A Huj¥ = MolEF(cytokine)dl A% AR TH(Hirobe T., Role

of keratinocyte-derived factors involved in regulating the proliferation and differentiation of
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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..). AH<l AgoA Fal== AgEAle]ES] TGF-B, TRRII, SGad3E I AdfolAE
(dermal fibroblast)® ¥-E ZZZ&7(procollagen), B H&A(fibrillin-1), tropoelastin®] Y& F7}A]
A =l AES ST, MPse] EAS SAste] bl EAE AAste Ao® WaHATHKin 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 AZtE]xAlol|EZE £A4E™M  TGF-B (transforming growth
factor) 2Jo|l%= TNF-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 §¢ &7} &2
SoH(EH 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-MSH®} PGE.&= HWelwAle|ES Ap=3le] Wahd MAS
EA05te], o] Wkl WR AE] B 4§ FHAA ARAZA AHom A EFHE AL o)
Al ¥c}H(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) 5 fibroblastol 2F&3}o] procollagen W& A3}, MMP-1 (martrix
metalloproteinase-1), MMP-2, MMP-3, 3]|¥¢F=ZYt}olA|(hyaluronidase)% el S FT7HAA ZFeHd E&=
ZA317A Pk 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, 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). BF, Uvel 28 APH oz AdFolHE (fibroblast)?t A& Wi Aol Febd 34 {4
A AAHE I Zael BEEHE MPsH TEE FEo] FEAE S8 "vk. webd, WF AdfobAE
(dermal fibroblast)e] S22 ZFEhdl &A4E S7M7IAY, WPsS Alsts AL T84S AAS JAs
Fro] J i,

AZ WSS AU 2o E2F Fgolu Feky 4, xﬂ& 7 59 W3 71dH Wals A e IS
of Ztld wl 1 &4 FR1E S5 AASE = 7ot I ATl JHEAE gadem AT AR
e g g4 240 fEFe g3 Tl %tﬁilﬂd*i 03%% S A Rl =S )| OQ%HJ%% zao] A
S EXEaL, 1 Ay AdRAE oy ASS @AAI7]= Yol ®oHWilloughby DA. (1975) Human

arthritis applied to animal models. Towards a beter therapy. Annals of the Rheumatic Disease. 34, 471-
478 1. AAEE AW 8y ofvt 5 T g s3] fojate] FFA FA fofate A
o2 d#A o, FAZHE Aol nitric oxide (NO)9}F cytokines AAatsle] 7h Z7]o Aol Fa3
&g stth[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.]. Xf8%
A|2Z9] nitric oxide synthase (NOS)S 7%-, FAFFEI7} 37FA] EA18H=1] neuronal NOS (nNOS), endothelial
NOS (eNOS), Z1g]al inducible NOS (iNOS)olt}l. L FolA 53] iNOS7F @&Hksol #adttl. nNOS9F eNOSE
gk wra o] 9lom | iNOSel ¢ Interferon—y, lipopolysaccharide (LPS) Lg]lar o2 7}A] 54 Afol
EFRIS 250l & uf wdEAT. TS Nov w4, W 959eE 23V E gl PGE.+ cyclooxygenase

(COX)Oﬂ )&} arachidonic acid=ZHE AAFETE. COXol thsfrE 1990t] Zwho] F=2 A EHAE, o] &=
AP E7E 2714 EA g COX—lg A BE ZA o WdEHo] 9lal, prostaglanding Akl 27de] &
55 ZAEAY 9789 AXE Buste o AR 715e AT, R (0X-29 A5 AR
gdoly &4 52 oy 001«1 2E# 2o §k3-3 A A E (Macrphage) ol Al L& FT. = iNOSSH COX-2
By N0, PGE2+= Aol dEAA  AFAR e, mI AFTAAR AFA  AelEAA
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(proinflammatory cytokine)Ql tumor necrosis factor-a (INF-a), interleukin-18 (IL-18), interleukin-
6 (IL-6), monocyte chemoattractant protein-1 (MCP-1)%°¢] X3t t}[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), 169-178.1.

WH(Chestnut)& U5 H(Fagaceae)oll &3k YduF oz, wie] s ExH(FET)E sto] AFoR AL
stal, 1 AReRe e, AE, A, g5sE, Fr14E, e, 2lgAl(lipase) 59 o] &#A 9l
on, 1 A& &JCEE) ol sta, T S &ICEME s, W] g E E4(FE); Wl WA E &
FOB)Ea s, F=2, A, g9, HdA, 2E84 5ol WA AREE sith (JRAe], =sgeFiAbd,
p806-808, WHAF, 199311).

bl A el ola] MAE e wpoln RABREA 2] ol &wsh A ekl oRE WA R
ARowA oHF B0l e A/ES AANE D BT ABLAQNA Wolol NP I o B
g AFee] o] % AFEHTIY AdHom) Ao 2 JllE & Aow BgHEn

oo H wzleEe Wy whgo] FEE| dlsle] AxLFolF(electron donating ability) =7, ABTS radical

[e) [e}
7% 4, hydrogen peroxide 275 =4 59 4t

= 3 24 A9, dEIFE dwds ol 7 a3z

g &4 Nitric Oxide (NO) radical &A% SHEE 9 &9 &4 29; Tyrosinase A& 4
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2HA Aose d7] wEole JhxEeldlol A @ UER(Castanea crenata), ZFZ=ERlo} E@A|wk(Castanea
mollissima), 7F=Edlo} thv]t](Castanea davidii, China), 7F=Eldlo} @e]o](Castanea henryi), 7F~Epd]o}
MAYo](Castanea seguinii) 2 ©oFrJopit; Jlx=ERdo}  dlE}E}(Castanea dentata), JFZ~ERdlo} Fe)
(Castanea pumila), 7F=Eldlo} @y Zg|o}(Castanea alnifolia), 7F=EFdlo} ofl4lo](Castanea ashei), 7FE}
o} FZ et} (Castanea floridana), Zh2=Epvlo} 34932~ 3]} ((Castanea paupispina) T< w=Ak; Fh2E}
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oA AHolxe A7) Hae dAMEES A st fAb, iR EHAle fA, 1o urER A E,
SEE Y 2~ (Lactobacillus) % w7, Bt O wlgAstAs, gEurEd 2~ JhA| o (Lactobacillus casei,)
gEntd g2~ 7ML, gasseri), SEHMEH 2 B7FF (L. bulgaricus), FERMIZZ~ vl 2deb(L.
bifermentans), TEHMIH = BH| (L. brevis), FEHMEZ 2 o} =(L. agilis), FEWMIHZ= A=
(L. kefir), gErpde]2 ofd 2 (L. amylophillus), ZFERRE# 2 ofA|=H | A(L. acidophilus), ZFE
v~ vkl 9-22(L.  bavarius), FEHMEE 2 #xA2 (L. rhamnosus), FEHREE A HEZRIE(L.
fermentum), BERFAE 2 FWE]F22(L. helveticus), ZTEHMIZ 2 E4d(L. johnsonil), FERPE 2 3}
g}7tAle] (L. paracasei), EHINE 2~ Z@EFE(L. plantarum), EVREZH 29-H P (L. reuteri), ® 2
Enpd e s aeukg] (L. salivarius) 02 TAE FOoRRE AEE sl olate] wF, ®Hu o mpEkA kA
=, SEHE A FHAol(Lactobacillus casei,) STTERFIE 2~ 7FAIE (L. gasseri), ¥ FEHMENZ A Br1gF
2~(L. bulgaricus)2 2 TAE o RHE AeE g o] #FE AE T 1-30%(v/v), vtEAsHAE
1-10%(v/v) &%Fo] HEF HFste] 15 WX 50T, HFEAsHA=, 20 WA 40C &% W9 2&A 1 o Y
A 27, vt AT 2 WA 6, B ufgAstAlE 36A17F WA 56A17F 9t AU S Faste] 2 o

Yol wm wEolE FE¥S 5How 9

B, AR, 2ol AoEe 4] Al wide EFAAMA, v SA=, 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 Wj#]
5.0 g/1, KHPO; 0.1 WA 0.6 g/1, 2 MgCl, 0.01 WA 0.05 g/1, wFghz] A=, Sucrose 20.0 WA 25.0 g/1,
Glucose 3.0 WA 7.0 g/1, Soypeptone 8.0 WA 15.0 g/1, Yeast extract 1.0 WA 8.0 g/1, CHsCOONa 1.0 W
A 3.0 g/1, KHPO, 0.1 1A 0.3 g/1, % MgCl, 0.01 WA 0.04 g/1 ¥9 A4S Y& EFNulAE pH 4.00
W 7.00, vFEAEAE, pl 5.5 WA pll 6.50 W2 BASy dAgste] Has F3e 5Ho2 Fr),

o E Eo] & Wi WE FEHES AF B dx FH wWEo] YAsE AAEE AX 43t FAT,
2l Al e fAr, Bo wrE e A s, SRR (Lactobacillus) 4 5, Rt} o vldzsiAs, &
a2 FhAlol(Lactobacillus casei,) ZEBRAE 2 ZFAE] (L. gasseri), ZHERRA#HZ~ Erbg]F2(L.
bulgaricus), FEHFEH = HHZW et (L. bifermentans), FEHFE 2 BH](L. brevis), FERFIZH
oldgl (L. agilis), FErRRAH A AIE(L. kefir), FEVE#H 2 ofdZ2H (L. amylophillus), ZEHRE
A2 olAl=Fdel~(L. acidophilus), ZFE®RFAe 2~ wlupg]$2(L. bavarius), ZTERREHZA A (L.
rhamnosus), FEHFEH = HZAE (L. fermentum), TERPAH2 AWEIFT (L. helveticus), TEWRAHA
E2d(L. johnsonil), FEHA#H A~ mtgkstAle] (L. paracasei), FEFA# 2~ Z&ElE(L. plantarum), TE
upd el 2 E2(L. reuteri), ¥ TERPA 2 Anlg] (L. salivarius) 22 FA4E wo2HE Ad9d
sl olate]l w#E, Hu o mtEASHAlE, SERFEE A JHAo)(Lactobacillus casei,) TEHFAE 2 7RAIF (L.
gasseri), @ FErRAE A Bl FA(L. bulgaricus) & FAE O RXE AEYFE ) ol dFE AR
T 1-30%(v/v), vFEASAE 1-10%(v/v) &Fc] HEF HFste] 15 WA 50T, vrEAsHAl=, 20 WA 40
T &% {199 &EollA 1 4 WA 254Y, vdsiAlE 2d A 6, B} npgbasiAlE 36413 WA 56417
Sob AXuwjUdE Fsle] R WEolE S5 Al 194 A 2E whbol AR FEo oF 1 W 1009,
vhAst A= oF 2 uiA 20vfel  gele FHe] &, deE, HEE, TRRE, FEE, oME,
odolAHO|E, i, FEHAZEE, T2IASEF, dFrEAS 3]

2 F4¥ aFo=2RE Adee sy o]t &, v sAlE
SHAIE 60% WA 80% olehES 7F3te] 20 WX 120C, u}gH2 A

8
A= 2 WA 6 bl o FF, 9 FE, FF 94 FE £ 25
5

—

of, mEHsAE WA FEHE FEUL W 5o
SOl R AARE 747 BRI GIEL 242 Aol % FHSE A 394 FAS Balol B uye) i
Fol 459 % AT FFEL £58 F Ak

(electron donating ability) =74, ABTS
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Bodlmol vy wyhpo] FEELS HAyo]s(electron donating ability) =7, ABIS radical &A% =A,
hydrogen peroxide A7% g2 2385 Nitric Oxide (NO) radical &A% SAAE 59 g
1=l

= s}
od g4 A3; Tyrosinase AfLA A3 5 M Ae; g A T g Ay

Bmﬁ
=

(=}

T 2& wE el daxd
T 38 g Wo] FEE9 AR FoL JAEAHE YEd Eola(ojr|olA A = Lactobacillus casei(0%)
2 14 235 3 23 WEo] FEHEo|wW; BE Lactobacillus casei(1%) 2 19 23 F 23 Hso]

FZEo|nw; C ¥ Lactobacillus casei(5%) = 14 wg 3 wg wdo] FZ&o|W; DE Lactobacillus
casei(10%) = 1d @d & @g wo] FEFEo|H; E & Lactobacillus casei(0%) = 3Y ¥a § g w4
o] FZ&Eo|H; F& Lactobacillus casei(1%) = 3¢ #g T wg wrFo] FEEo|W; G& Lactobacillus
casei(5%) = 39 ¥g F g yhFo] FEHEo|H ; HE Lactobacillus casei(10%) = 39 wrg & 23 Hhg
o] F&Eo|H; 1 = Lactobacillus casei(0%) = 64 wg T Wy y¥igo] FEFEo|W,; J& Lactobacillus
casei(1%) = 69 wa & g HrEo] FEE0|0; K & Lactobacillus casei(5%) = 6 2a 5 g W&
o] F&F&o°|H; L Lactobacillus casei(10%) = 6 oa F g wdo] FEFE°]™; A @ Ascorbic acido]

T )
W, Ay A5 H(means) £ S.D.S EAIFH;

L=y
a

I~

Wgo] Z2EEo| ABIS %ol @izt A7

S
rlo
i)
ml
o

s BAS UebA Eolm (o7l A £ Lactobacillus
casei (0%) Z 19 2oa F 2§ wEo] FFE0|M,; BE Lactobacillus casei(1%) 2 1¥¢ wa & g v
o] F&FEo|H; (& Lactobacillus casei(5%) = 1¢ g T g wgo] FEFEo|W; DT Lactobacillus
casei(10%) 2 1¢ Wa §F &g WHo] FFE°|H,; EE Lactobacillus casei(0%) 2 3Y wra & g s
o] F&FEo|H; F& Lactobacillus casei(1%) = 3¢ g T g wgo] FEEoIW; Gt Lactobacillus
casei(5%) = 3Y wg ¥ wg Who] FEFEo|W,; U Lactobacillus casei(10%) 2 3d @a & wbg whg
o] F&Eo|W; 1 Lactobacillus casei(0%) 2 6¥ W& 3 wg Wdo] FFEo|W; J&= Lactobacillus
casei(1%) = 6Y 2oa T g ¥hFo] FEE0|W; K& Lactobacillus casei(5%) = 6Y W& F g yhgo]
FZ&Eo|u; L Lactobacillus casei(10%) = 6 2a F wg who] FEEo]m; AA & Ascorbic acide]™,
A= AF A9 Hit(means) £ S.D.S EAISH;

T 52 E whgo] FEES 3Absl F4(Hydrogen peroxide) A7 BAHE UERI Zolm (o 7oA
Lactobacillus casei(0%) 2 1¥ ¥a & wg wigo] FEFEo|W,; Bi= Lactobacillus casei(1%) 2 1Y
S wbg Wpo] FEEo|W; C & Lactobacillus casei(5%) = 1¥ W& F @3 W$o] FEZo|H; D
Lactobacillus casei(10%) 2 19 & F ¥g Wdo] F=FEoIW,; E & Lactobacillus casei(0%) Z 3%
8 % wg wo] FEEo|M; FE Lactobacillus casei(1%) = 39 W& % wg wdo] FEHEo|n;
Lactobacillus casei(5%) = 3¥ wag & wg wgo] FEE0|H, U= Lactobacillus casei(10%) 2 39
S owtg Wpo] FEEo|v; 1 Lactobacillus casei(0%) = 69 W& F 2F wdo] FHEo|H;
Lactobacillus casei(1%) 2 6Y ¥a F wg yhgo] FEFEo|W,; Ki= Lactobacillus casei(5%) 2 64 a3t
S bty whEo] FEEHEo|W; L Lactobacillus casei(10%) 2 6Y P& % w3 yh$o] FEHFEo|W; AA

Ascorbic acidol®], A¥= 4EX9 Hif(means) £ S.D.& XAIEH;

T =

T

it

ne
ol rir pob fr on® orlr fob fff

T e

= 62 Ya wF

.

a o] F&E9 Nitiric oxide 2A% ZAS Yl Zolw(o]7|ol A = Lactobacillus
casei(0%) = 1¥ @7 5 g wEo] FEFFo|H; B Lactobacillus casei(1%) = 19 &g F wg b0

FZEFo|H, C Lactobacillus casei(5%) = 1¥ W& F wg wdo] FEFEo|W, DE Lactobacillus
casei(10%) = 19 wg F vty o] FEFEo|w | Ex= Lactobacillus casei(0%) = 3¢ @& F avtg W
o] F&EFo|H, FE Lactobacillus casei(1%) = 39 g 5 w7 o] FE2Eo|W, G= Lactobacillus

casei(5%) = 3Y wg F ulg o] FEEo|W | HE Lactobacillus casei(10%) = 3¢ @& % vtg W

o] F&EFo|W, IE Lactobacillus casei(0%) = 64 ¥a 5 wg wpo] FE2Eo|W, J= Lactobacillus
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[0100]
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casei(1%) Z 6Y wa T &g wdo] FEEH, K
FZE 50|, L= Lactobacillus casei(10%) = 69
A= AEA9 Hit(means) + S.D. & FAITH;

Lactobacillus casei(5%) = 69 wg 3 g ko]

T g wbpo] FEEo|w | AA ¢ Ascorbic acidolw,

o ul

kg "ol EZEo EZAUA] A A aF3E Yl To|ti(od7)elA A = Lactobacillus
case1(0% 219 w5 § @y o] FEE|M; BE Lactobacillus casei(1%) 2 19 ¥g F wrg w0l
FE&E&o|H, Ct Lactobacillus case1(5%) 2 19 %8s & 2d wdo] FFEo|W, D Lactobacillus
casei(10%) = 19 wag ¢ g wrgo] FEFEo|W, Ex Lactobacillus casei(0%) 2 3¥ oa & 2+g W
o] F&Eo|W, F& Lactobacillus casei(1%) = 34 @& ¥ @d HFo] FEFEoIW, G= Lactobacillus
casei(5%) = 3¢ wa ¥ g whFo] FEFEo|W, HE Lactobacillus casei(10%) 2 3¥ 2a & g W
o] FEEo|W, I¥ Lactobacillus casei(0%) = 64 & ¥ wd HrEo] FFEoIW, J& Lactobacillus
casei(1%) = 6Y oa T g ¥hgo] FEFEo|W, K& Lactobacillus casei(5%) = 6 W& F g whgo]

E80|9, L& Lactobacillus casei(10%) = 69 #a ¢ wrg whFo] FFEo|v, AA @ Ascorbic acidolw,
e 59 FiF(means) + S.D. S FAIEH).

ggs JAIep] A FAAA HE
o, ¥ WWE 371e WAl % AYelo] )5 FA A,

&)

W oAt B owge dAss AY B, wge) Wl ] A L Adee] o8 3

W oge] Ao Wb A obdelN AHske 49 Anz ALgs
: Aed] nastel ¥ AW g2 AEHA.

HE 203 AAs] Al dATaEe] dedd IS FEEE T URlew dds skl

1.3. 2E}E{(Starter)?] B ¥H HF

WEolo] fabdr ol starter® AMEE Lactobacillus caseis ZFAA =] (Sucrose 22.0 g/1, Glucose 5.0
g/1, Soypeptone 11.0 g/1, Yeast extract 5.0 g/l, CH;COONa 2.0 g/1, KHPO, 0.2 g/1, MgCl, 0.02 g/1)olA

A gate] Aol AHg skt

A

fs

i)
i)
i
ot
E
&
K
o,
I
=
oft
ox
r >
lo
)
1)
ox
o
k
in)
ol
9
)

Bk dkdo] 50go] 108] SE(W/V)Q] =3+ A)u) A (Sucrose 22.0 g/1, Glucose 5.0 g/1, Soypeptone 11.0 g/1,
Yeast extract 5.0 g/l1, CHsCOONa 2.0 g/1, KsHPOs 0.2 g/1, MgCl, 0.02 g/1)E Yl pH 6.000.2 HAS WA

AT, 1 & FF(HAbd: Lactobacillus casei, ATCC 393)E 0, 1, 5, 10%(v/v)E HZE3dto] 1, 3, 647+ 35
Tl wrastglict.

1.5, U8 FE&

A7 GAo A Ztzke]l Bt AaEW LR dk gheolo] 108]9] 80% ethanol #7FEle] 497F ALo|M FE3o]

¢
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AEU ABE RSl 38 wE FEsPov, ofdslel YR YRS Redn JdEE BF 2 ¥
Azt ¥ owmel Wpol WA FEES Ax, olsh, 4TYRAe] nustel ¥ Ae) Auz Aol 3
FEFATY S B AA FE20L AYHan

AAe 2, 2 R F2240 AF 48

2.1. piE4

pH =4 Thermo(Orion 3-Star, Thermo scientific, Singapore)Al¢] pH meterE ©]&3to] A3 t. =A3
7] Aol FEd=S vEl dr1g ol SRF AR B9 T pH meter® Hol] AR AL 108 o]
FAGt AR, AERE B2 2 o] J A ol us AFgEit).

2.2, MaE ST 9 pHe] ¥l

dkgolo] 10v) FeFe] EtAAuIA S Eg5to] wjdHS 0, 1, 5, 10%2 HE F 0, 1, 3, 6 L3 253 Ay
AE 3920 ARV B2 on 1% HEA 193t pH7F 5.002.2 Ho|A tﬂﬁ}ﬂ ARNoem 5 10% HEA]

pHE Aol A4E A% RolA Ao et

Dol B 1, 3, 4, 749 pHot BurE Ao, da 5 HEL W &
=

~

_i'_
whgolo] 10v] T EHAANAE s wigd S 1, 5, 1092 HAF F 1, 3, 6 43 Las
= = =

BEe A 393
of WEFA ) weatnh, AFAAC] WEES piiE Aust] me A% sopdt Ao tEgort, i
FAeE 2 WP g Ao ved. (F 2 32)
2.4, WENEo] 258 &
W WEolS) 806 cthanol FEEC] FES thest gol vk mpmmiol A 4F Y gl %
£5% gl A vepkon, wadfel nhE F&e Wedl vt % WYl 1082 2ES 19 @
RO o] 201262 4 ¥A SAEUOM, 60 WEA LT 208 ol¥e] FES etk (E 1 32)

FZ 1
Yield rate of fermentation by Lactobacillus casei in chestnut bur.
Inoculation (%) Yield rate
1 Day 0% 20.16%
1% 21.44%
5% 19.64%
10% 24.12%
3 Day 0% 16.28%
1% 19.80%
5% 19.32%
10% 18.82%
6 Day 0% 19.28%
1% 20.80%
5% 20.16%
10% 22.00%

A3 1. 43 53 &<
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1-1. A2 Fo% (electron donating ability) &3

A7) A A5e AAFATE s Hete] £ 7IAE Bloise] WS WIS slr|ef o] AES
F83FATt (Blois MS. (1958) Antioxidant determination by the use of a stable free radical. 26, 1199-
1120.)

ZF Alg-8d omlo] 0.2mM9] 1,1-diphenyl-2-picrylhydrazyl(DPPH) 1ml Yir xykslh =
517mmell A FFEE SA3AT. A 952 A58 Aot F A7) S35 ASEE YeRQl.

1,1 Diphenyl-2-picryl-hydrazil (DPPH) tjZS o] &3+ 3Aksls =HHES FE phenolic 7% %} aromatic
amine 3}gEoA ®o] AL8FE W otk DPPH alcohol £9S 517mmoll Al 71H 733 UV &57F 1o A9
A el kg fE g Zoltt, HMAF A =SB AAt hydrogen radical s Wof

A FoZA 517mmell A WERSEE DPPHE] Eo]A1 F band7} AFFAIAl HTh. 7HA]
X Ao Erol HlElste] w=ghAo R WskA Hr).

phenoxy radical 4343}
29l DPPHO] H.EAL <k

As, wavgol 3% w
Hfj oF oK

T 100ug/ml 66% ©]’¢2] A} FF9 FA4S YEHAT. 1,000ug/ml-&
3 FEE0] 92.9%%2 7MY =2 ARFT TS YERIATHE 3).

Sl

1-2. ABTS #jz %ol 2A% AAGY A

271 Ao A5 ABTS ]zt kol ©Al3l(radical cation decolorization) Well <3 &Aaksl a5 A
a7l g8t Edel A" HE S&3te] 379k el A ti(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.)

ABTS oz AATL FEEE9 AdH d43la3 =A< hydrogen-donating antioxidant®} chain
breaking antioxidant =S =A% 4 9l

gk 474 (aqueous phase) EFo| AHEo] hEsiH AFEEE AMRCR FEE ddMurt JMEstEH
potassium persulfate®}o] wh3-o ola] WA E ABTS+ free radicalo] FEE49 ksl 4o & A7 %o

radical B9 Mol FEMo| A= AL o] LT}, ABIS radical cation decolorization®] Z4&
Pellegrin &< Wl wel Z74330tt.

7mM 2,2-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)®} 2.4mM potassium persulfates Zg3}o] A2
Q1 el A 2447 Fek WA E] ABTSHS HAAIZ § ethanol @ $]4] 3o ABTS+100ul o A& 100ulE 7}&}
o 18 FoF WX 3 732molA] SHE=S =3 ).

ABTS Oz 2ATL FEEE9 AdFe d43la3 =39 hydrogen-donating antioxidant®} chain
breaking antioxidant =5Z =43 4 v}, E3F aqueous phase EFo] A &o] 7l5s TFEE2 AlgoR
= - . - + . = =

59 Au|nr) 7Fe3EE potassium persulfatee}e] wWHSo oJ&] AA % ABTS free radicale] F&EES%

=
-1
kst Aol o) AAH] radical 5] A FF5Mo] EAE= AL o] &3

oy

(¢}

A3 A¥, dgutdo] 228 BF 50ug/ml 53% ©]4Y ABTS #HoZ AA%9 &84S YERITh. 100ug/ml
TN FF 10%HE F 3UZF wjgl FEEo] 83.2%% 7MY S HAAFTO S A4S JEJTHE 4).

off iz
.
%

1-3. Hydrogen peroxides 2ASEA

371 Al AR Hydrogen peroxides 475 A4S EQlel7] $lste] ol 7]A%E Hydrogen peroxides
assay W& Wyl 3719t o] AYS Y8t (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.)

SEH A58 1000ul 2} phosphate-buffer saline(PBS at pH 7.4)9] =<1 40 mM hydrogen peroxide solution
2000ul & 37CollA 108 7+ wH-$A]71 & wk-gH Fo A3H hydrogen peroxide?] %S 230mmollA FFEE =

_16_
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2~
F o F 8 Q'H @7d==dl, DNA B g 55*&

Aste] arst AAe BAFoEA AR AL E

o

= =
w9 HSEE RS Aow old
T z1

B A Ay, dgitdo] FEES hydrogen peroxided AAEA ZAIEA T oFF<l A FALS YERY
om | 100ug/mle) FZANA dF 5% BE T 6Y7 WY FHEo| 72.1%9 = vdrogen peroxides 47|

1-4. 323l A3 3

ko] Wby A5 oyl wigo] WbE HAE of|eks FEES DPPH radical &71% 2 ABIS radical &7% W&
Estol Fibsl B4 WstE AR HESY. FATEAT] AT A DPPH radical &7 5olAE o
ZT o2 A& BHAYE 50ug/ml & HEolA 79.9%9 AA%S vEW whe wtE g vl ad w5 dR2d
B} o

2 DPPH radical &A%< YENY S, ABTS raical 2ASolA= dlza" vk ABTS raical 44
5 YT, AAEY g FEES HEA B deE FEEF ¥ WA DPPH radical &A=
Sug/ml FEOA LEES FAstsol 28] HS AHOF YEY O™, 50ug/ml FEAAE Hlg dAksEsS Tt
A Ao R e, ABTS raical 2ASAAE 10ug/ml LEES 59.3%, HYFEL 39.5%° ABTS raical

2ASE YeERfo] ©aA] 1.58¢] d4tslso] ol Aoz Ykt (= 3-5 F%)

A4 Fist g Fede Ta ﬁﬁic’ % étﬂi}ﬂ vehtA @ster, w59 A4 AAA

o)
o FHAHYE 8 La JHAE dEs FEES

A¥d 2. ¥4 a3 AFAHY
B71 Aol =53 Alnge] FPans A5ty skl strlek o] ¥l /HAIE Nitric oxide A%
A W oEl At (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% &4 7} A28 50ul <} 20mM sodium phosphater buffer(pH 7.4)] <1 10mM
Sodium nitroferricyanide(Ill) dihydrate (sigma 228710) 50uls H7}sle] 25To|A 1508-7F WHA|Z1 3 9]
T s #Hst Griess Al 100ulE 7hek § £3stal, 292 molA FHEE SHt] Als&dq9] Hrtet
FRTY SHE FAEE YEYAL.

Nitric oxide (NO)E= gasiol w@<=3dk H7] radical 2 AAAAC] &A8taL vk, %3+, endothelium-derived
relaxing factor (EDRF)Z2A] 3 HE o] o|daE, FFUx AH A /ﬂﬁo AR 4% 8. No= L-
arginine®.Z4-E] nitric oxide synthase (NOS)ol 2o]a] THEoixw | NOSE A FXol a3 NOZ Al
+ endothelial NOS (eNOS) % neuronal NOS (nNOS)¢} €454 <AAF Sl 23] §%=5+ inducible NOS (iNOS)
2 BHFZ 4 At} iNOS (inducible nitiric oxide synthase)t macrophage, FIWIAEZ, F3 HET
A, skl AR, THAE FA wo] wEE FAIE B¢ NOE P8, A% NoE dEihg

olA £23 mediator® #F-&3FTh. aEEol NOE DNAl £4% & 4 091 superoxide ion S

1

peroxynitrite® WF=+=U|, peroxynitritet hydroxyl radical& dAsle] 229 & do 4 9},

:‘i

rEE

of

>,

2 32

ASH AEE nitric oxide radical 2A% S AT 23S T 63 o] YehAnt. @E WEo] FEE
7% 100, 500, 1,000ug/mlollA T3 5% HZE I 647F wjFd FZEo] 717 36.5%, 58.3%, 68.8%°] $-4-3F

nitric oxide radical &A%< YeEAT.

Add 3. 7Y 24 43
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Aol Al D AZES] E|ZAIYA (Tyrosinase) AaEGE Algstr] $13te] £doll MAIE Yagi 59 EIZ
AUA AgA S 2835te] )9k o] A3} [Yagi A, Kanbara T and Morinobu N. (1986) The
effect of tyrosinase inhibition for aloe. Planta Media. 3981, 517-519. ]

k2= 0.175 M sodium phosphate buffer (pH 6.8) 0.5mlo] 10mM L-DOPAS ¢l 7]ZA N 0.2m] % Al&-8&
0.1ml1 9] &3t mushroom tyrosinase (110U/ml) 0.2m1& 7}sle] 25T A 21"5:71} S A A HEgoll Z=of )
A%l DOPA chromeg 475 nmoll Al 43} T}, Tyrosinase A& Alggdo] H7btel 79 §3 = 7
282 YERS.

Tyrosinasei= L-tyrosine® dihydroxy-L-phenylalanine (DOPA)Z 4F3}A1#A DOPAL} DOPA-quinones 43433},
Melanocyte?} AA3}= melanine eumelanin® pheomelaninC 2 thHEEF W, eumelanine DOPA chromS 7 x| A
A =™ pheomelanine melanin polymer®d A oA DOPA chromes XA AAFETE. AAd o&}o]
melanocyte?] FFAHEEOS] dojyar o]ojA] melanocyte’t A3 Huh. @43 = melanocyte o M=
tyrosinase @/dol FXEHIL melanin® A/do] o] o5 %3 wrow ¥k wiEstAl Hof 7|n|, FA9
e A o] dojubA HYd, 222 R tyrosine A AAAE HE ol A2 melanin polymer TS &3}
Hom Aefd 4= glo] 5 vl sfdel fUolAM tyrosinase BAAl AEL2 FEF WPHoR AHH L

)]

AA

2 Ag Ay, g fEo] FEE vdgaye £ 79 2ol 1,000ug/mlol A 5 1% HE F 1Y WA o
T 5% HE 5 643 wigd FEEo] 77 23.3%, 21.1%9] tyrosinase A3 A4S HERIT.

EAA

Ay Ade 33 9 SH 5 o £ SDE YeERIAY. BAIEA]2 SAS program (SAS Institue, Cary, NC,
USA) S o]g3ted 4%k & Duncan®] YeAdAS AAlE o, AJddAE £4318.

o, W AelA AW, WAAIY, 2H, A0ZA, A, W, 2AE] AYS oAy go
U, ¥ owye] 83E 2R 2FsE AGE ol FAHE e oyt

APel 1. THAZRAE

_18_



[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

G AL 7b7h 75 C2 /MY B e & Ao yzhsi
HE HEY =25 7
1 [MEAHOORE 43S 1.0
2 APl azte B AHOH A 22 A E 1.0
3 Rled 2y AgolEid ZaMd 2.5
4 ojoj3 2 ARE W 2.0
5 |met=S A orA oFAbn B 0.2
6 |HEEA R TR E 2 0.1
7 |2y 2.0
§ |[Z-AHoEY ZEldEd 2 E 2:0
9 |2r-AHOIH S 2HE 1.0
10 |[BEg] @h=", iz 2AMdE Sl
11 |94 gled 5.0
12 [n]g]AEL S EH o4 8.0
13 |AFdEt 8.0
14 (=2 A 5.0
15 [1,3-2E#HZ=ZZ2 5.0
16 |ZEtE 2 0.1
17 |[2Eire] 225 10.0
18 &8 o] &
19 |2H4s 1| 2
20 [EAH = A

A@e] 2. BARANIH 2 E

AT S 7bzh 75 TR 7bE g 3§ Adeow Wrke
HE dEH s
1 HEAHOE Yd3= 2.0
2 Red gy A ZE A" 2.5
3 Pl Aol ZEl 4 1.5
4 |ujet=A b AN E 0.2
I e e e B 0.1
6 |HpdE 3.5
7 |2 AHOIEM ZoEAZEE e
8 MAFH = oli A =HE 1.8
9 |gE Tt 35.0
10 |Egl Fk=2, Ft=eiih 24 3.0
11 |2Ergits 5.0
12 |[A~F¢E 2.0
13 |s=zM¢ 5.0
M e 228 9.0
15 [slofR =Yl E2EE 1.0
16 [F= 0] =
17 @A Zher

AR 3. 2H 2HE
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[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

T e A7 75 TR M B 43 F Aeow Y7t
HE HAEY e
1 |[MEAHOH 43E 2.0
2 |AHoFH A 144
3 Rled g Ao SN 1.0
4 |27 g AR S MY 2.0
5 |dpdlE 1.0
6B |[Zr-AHorHY EAEHZEE 1.5
T |HMAF = ekt KB 1.0
8 |pE THH 5.0
9 |ZFar 5.0
10 |mpebsa ohdSril= 2 0.2
11 |ubd=A] ohAl g4k E 0.2
12 |=2dAMd 5.0
13 |2gddo] 228 15.0
14 |[Ez]o =0}yl 0.5
15 [ZIEEAHYEH 0.2
16 [H= o] =
17 3A Zh
AL 4, 20240 2B
T gt 747 Az RS T e
HE 48y =% %
1 |2elAE 2.0
2 |1,3-2EHHZE 2.0
5 |2dA 0.01
4 |oEHE 15.0
5 | Ed S o E A 3 npAkR 1.0
6 |HEHLo] &= 25.0
T R 0=
§ HRetd=E= 1.0
9 [gA£ g
A 5. A ZAHE
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

A et 747 Az B3 T ool dat
HE dgd ==k
1 |s=22AE 15.0
2 |1,3-2EHZYZ 5.0
3 |YEEQ 0.1
4 |olERE 7.0
5 |meEtsAl b S E 0.15
6 |Ez{oEtEoty 0.15
7 1B AN EAF 3 0fA R 1.0
8 |RMEDHE 0.5
9 |FlE2EAHdEEH 0.15
10 |[daudo] 2&5= 30.0
11 |¥8 i
12 |3A+ ki
A 6. ¥ 2B
T} et 2t BAb gaate] A F Aeow Wzt
HE A=TE =T
1 EduUeas 15.0
2 PIEEAHEAEZOALEE 0.3
3 52249 3.0
4 YR 0.1
5 gdciolulg ERl 2 HTLIES 0.01
6 |EoEdZEE 1.0
T |oE= 6.0
8 | mEr=SA oA R E 0.15
9 [EtetSAloHeRitEn g 0.05
10 Hdne = 0.1
11 [Eo=2AcEd 12 - dedaE = 0.5
12 [dgihso] =228 45.0
13 &= 0| =F
14 A= TheF
Aol 7. SARE 2AE
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@

[0170] gt Qg 27 B gestel £ Aok F Ao Wrwn
Hs HEE =5 7
1 | AEofE & 6.5
2 B 28.0
5 RAlmate 2 AH oA FE]ME | 5.0
4 EZ=Ed 2492 5.0
5 [s=gAlH 10.0
6 |ASUES 7.0
7 EHCotiHELRAHEE 0.1
8 [EHi === 0.5
9 HEyse] &= 15.0
10 &8 0] =
TEEE: o
[0171]
5]
EH]
Submerder state Fermentented - Supernatant (1%) Submerder state Fermentented - Supernatant (5%)
g~ B 949
B 4 7 8
271 £, 57
g 6 \v——-«—‘ 5 0 5 6 ’_\v\\‘
5 3 5
4 4 3 4
0 1 3 6 0 : ] 3 [
Day Day
LogN =4—pH LogN == nH
Submerder state Fermentented - Supernatant (10%) Submerder state Fermentented - Precipitate (5%)
& m 8 94
B 7 8 4
-3 |
En \\

Day

LogN w0 H

wmo oo
pPH
LogN
]

&
w

LogN —t=pH
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k1

-
N

9 8
8 7
z7 - //—‘ 6
Inoculation (1%) o N z
=6 \ a2 5
\v:_—'_//—
5 4
4 T 3
(1] 1 3 6
Day
~f—LogN =4—=pH
9 8
8 - T
i -6
Inoculation (5%) [ z
-6 L 5
5 -4
4 3
(1] 1 3 6
Day
~#-LogN —+—pH
99 8
84 7
z 71 Le
Inoculation (10%) 2 z
-6 6
5 ta
4 3
o 1 a 6
Day
~=-LogN —+—pH
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< 100
&
= 80
=
.é“ 60
= 40
=
E 2
g
=

0

10 50 100 500 1000
Concentration(ug/ml)

mA mB uC D nE uF uG mH w] m]J mK nL mAA

Electron donating ability of extracts of fermentation by Lactobacillus casei
in chestnut bur.

: ethanol extracts of lday fermentation by Lactobacillus cas=i(0%) in chestnut bui

- ethanaol extracts of 1day fermentation by Lactobacillus casai(1%) in chestnut bur

. ethanol extracts of lday farmentation by Lactobacillus cazeai(5%) in chastnut bur

: sthanol extracts of 1day fermentation by Lactobacillus cassi(10%;) in chestnut bur
s athanol extracts of 3day farmentation by Lactobacillus casei(0%) in chastnut bur

: ethanol extracts of 3day fermentation by Lactobacillus cas=i(1%) in chestnut bur

- ethanol extracts of 3day farmentation by Lactobacillus casei(5%) in chastnut bur
: ethanol extracts of 3day fermentation by Lactobacillus casei(10%) in chestnut bur
. ethanol extracts of 6day fermentation by Lactobacillus cassi(0%) in chestnut bui

: ethanol extracts of 6day farmantation by Lactobacillus caszi(1%) in chestnut bur
K : ethanol extracts of 6day fermentation by Lactcbacillus caz=i(5%) in chestnut bur
L : ethanol extracts of 6day fermentation by Lactobacillus casei(10%) in chestnut bur
AA : Ascorbic acid. Result ars means + S.D. of triplicate data.

T IO TmMmoOO o>
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k1
n
N

ABTS+ cation radical scavenging activity of extracts of fermentation by

ility (%)

ABTS radical scamenging

10 50 100 500
Concentration(ug/ml)

mA mB 2C nD sE uF G mH =] m] msK mL mAA

Lactobacillus casei in chestnut bur.

e T oM Mg W

K

: ethanol extracts of 1day farmentation by Lactobacillus casei(0%) in chestnut bur
. ethanol extracts of lday fermentation by Lactobacillus cas=i(1%) in chestnut bur
- ethanol extracts of lday fermentation by Lactobacillus casei(5%) in chestnut bur
s ethanol extracts of lday fermantation by Lactobacillus cassi(10%) in chestnut bur
: ethanol extracts of 3day fermentation by Lactobacillus casei(0%) in chestnut bur
: ethanol extracts of 3day fermentation by Lactobacillus casei(1%) in chestnut bur
: ethanol extracts of 3day farmentation by Lactobacillus casei(5%) in chestnut bur
. ethanol extracts of 3day fermentation by Lactobacillus casei(10%) in chestnut bur
: ethanol extracts of 6day farmantation by Lactobacillus caz2i(0%) in chestnut bur
: ethanol extracts of 6day fermentation by Lactobacillus casei(1%) in chestnut bur
. ethanol extracts of 6day fermentation by Lactobacillus casei(5%) in chestnut bur
L

sthanc| extracts of 6day fermentation by Lactobacillus casei(10%) in chestnut bur

AA : Ascorbic acid. Result are means + S.D. of triplicate data.
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k1
n
()]

scamenging

ability (%)

Hydrogen peroxide

10 50 100 500 1000
Concentration(ug/ml)

mA B sC mD mE uF sG sH u] u] mK ml mAA

Hydrogen peroxide scavenging activity of extracts of fermentation by
Lactobacillus casei in chestnut bur.

k1
n
()Y

Nitric oxide scawenging ability (%)

10 50 100 500 1000
Concentration(ug/ml)

mA uB uC uD sE uF uG uH =] n]J sK sl =AA

Nitiric oxide scavenging ability of extracts of fermentation by
Lactobacillus casei in chestnut bur.

. ethanol extracts of lday fermentation by Lactobacillus casei(0%) in chastnut bur
: ethanol extracts of lday fermentation by Lactobacillus caz=i(1%) in chestnut bur
: ethanol extracts of lday farmentation by Lactobacillus casei(5%) in chastnut bur

- ethanol extracts of 1day fermantation by Lactobacillus casei(10%) in chestnut bur
: ethanol extractz of 3day farmentation by Lactobacillus caz2i(0%) in chestnut bur

. ethanaol extracts of 3day fermentation by Lactobacillus casei(1%) in chestnut bur

. ethanol extracts of 3day fermentation by Lactobacillus casei(5%) in chestnut bur
: ethanol extracts of 3day fermentation by Lactobacillus casei(10%) in chestnhut bur
. ethanol extracts of 6day fermentation by Lactobacillus casei(0%) in chestnut bur

. ethanol extracts of 6day farmantation by Lactobacillus cazai(1%) in chastnut bur

K : ethanol extracts of 6day farmantation by Lactobacillus casai(5%) in cheastnut bur
L : ethanol extracts of 6day farmeantation by Lactobacilluz cazei(10%) in chestnut bur
AA : Ascorhbic acid. Result are means + SD. of triplicate data.
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Tyrosinase inhibition rate of extracts of fermentation by
Lactobacillus casei in chestnut bur.

: ethanol extracts of lday fermentation by Lactobacillus cas=i(0%) in chestnut bur
: ethanol extracts of lday fermentation by Lactobacillus casei(1%) in chestnut bur
. ethanol extracts of lday fermentation by Lactobacillus casei(5%) in chestnut bui

: ethanol extracts of lday fermentation by Lactobacillus casei(10%;) in chastnut bur
- ethanol extracts of 3day fermentation by Lactobacillus casei(0%) in chestnut bui

: ethanol extracts of 3day fermantation by Lactobacillus cassi(1%) in chestnut bur

. ethanol extracts of 3day fermentation by Lactobacillus casei(5%) in chestnut bur
: ethanol extracts of 3day farmentation by Lactobacillus cazei(10%) in chastnut bur
- ethanol extracts of 6day fermentation by Lactobacillus casei(0%) in chestnut bur

s sthanel extracts of 6day fermentation by Lactobacillus cas=i(1%) in chestnut bur
K : ethanal extracts of 6day fermentation by Lactobacillus cassi(5%) in chestnut bui
L : ethanol extracts of 6day fermentation by Lactobacillus casei(10%) in chestnut bur
AA - Ascorbic acid. Result are means + S.D. of triplicate data.
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