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8 ok & AFoAM = WU o FEE2 kst B4 2 =5 vl #A-E tyrosinasedt elastase 2] Al ik
A a5 A3, JhTE & FEEO T EefRicolE el tisk 245 Atk a’*ﬂ 43573
AZE 1 1-diphenyl-2-picrylhydrazyl radical (DPPH)S ©]-8-%F free radical 2842 50 % ethanol FZE(136
pg/mL) < ethyl acetate ¥3(62) < aglycone w&@21)CE YElRI, luminol- 21&4 S8PEdRg o] &3
Fe” -EDTA/H:0 AlolA A" FAMAFT(ROS) Y 2ATA L aglycone +F(0.8) < 50 % ethanol FEE(05) <

ethyl acetate & 2(0.3) 22 UEFGTE NBTH S |8 xanthine?} xanthine oxidase®] &2 ZFE AAHH O,
o] AAZA L aglycone +3(655)°] ethyl acetate =3 (145.5) Er} B =4 eSS ™ rose-bengal 2 o2 F5H
AR Ao &) gt MERE E42 10 pg/mLolXA aglycone 8ol 71 & AERS 445 YeERTE
Elastase #3183 aglycone 2] oleanolic acid (13.7 ug/mL)ell vl&] B4 F& 91 yg/mLE YERY FHold 5
Mgt & Aoz AZET Tyrosinase AN B2 aglycone o] v #d 34F 1A DEA arbutin
(2262 pg/mLyell B3l B £2 216 pg/mLE YER Hold v g317} Q1S Aoz Azt o] B16 melanoma A3
5 ol gt Aapd 4 A& S SIS Sl A ME 54 AF A= ethyl acetate 2 aglycone 3]
25 pg/mL 0]5}01]*1 80 % ©17de] AE AEES YISl 25 pg/mL ©lskelA e Habd 349 AsEA 579 A7)
ethyl acetate ¥ aglycone 3] arbutin®.th A #& A3l &3S Yepligith olelst 3atsl 9 st &5 vl
U w9y o FE2E0 ZgE R0 Ai-S TLCS HPLCE B3l 43t 2 kaempferol, quercetin, quercitrin,
isoquercitrin, hyperin, rutin®l -F-%°] AT, 1 FAXNE quercitrin®] 7Hg Zol $HfHol e ALoE UEY \:‘r
o] ARES W o FEE0] free radical, ROSE A2ASIo] MEuke Bosto 20 AYAA, % | ZF2l e &
B oA FabstAl A 288 = S-S JH T s Ao R ek Vn] FE A " 5 A4 Qo
st Al 235 vebd ¢ dSS AARsth

Abstract: In this study, the antioxidative effects, inhibitory effects on tyrosinase and elastase and components of
Castanea crenata leaf were investigated. The free radical (1,1-diphenyl-2-picrylhydrazyl radical, DPPH) scavenging
activity (FSCe) of extract / fractions of Castanea crenata leaf was in the order: 50 % ethanol extract (13.6 ug/mL)
< ethyl acetate fraction (6.2) < aglycone fraction (2.1). Reactive oxygen species (ROS) scavenging activities (OSCsw)
of extract / fractions from Castanea crenata leaf extract / fractions on ROS generated in Fe* ~EDTA/H:0; system
were investigated using the luminol-dependent chemiluminescence assay. The order of ROS scavenging activity was
in the order: aglycone fraction (0.8) < 50 % ethanol extract (0.5) < ethyl acetate fraction (0.3). The scavenging
activity (ICsp) for Oz~ (superoxide anion radical) generated by NBT method was in the order: ethyl acetate frac
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tion (1455) < aglycone fraction (65.5). The protective effects on the rose-bengal sensitized photohemolysis of human
erythrocytes were investigated. The ethyl acetate fraction exhibited the most prominent cellular protective effect
(e, 1919 + 122 min at 10 yg/mL). The inhibitory effect of aglycone fraction (9.1 ug/mL) on elastase was higher
than oleanolic acid (13.7 pyg/mL). And the inhibitory effect of aglycone fraction (21.6 ug/mL) on tyrosinase was
higher than arbutin (226.2 yg/mL). But 50 % ethanol extract rarely exhibited the inhibitory activity on tyrosinase
and elastase. Flavonoids were contained in Castanea crenata leaf (96.3 mg / 100 g dried Castanea crenata leaf).
And flavonoids contained in ethyl acetate fraction were kaempferol, quercetin, quercitrin, and so on. Quercitrin is the
most abundant component. These results indicate that extract / fractions of Castanea crenata can function as anti-
oxidants in biological systems, particularly skin exposed to UV radiation by scavenging free radical and ROS, Castanea
crenata leaf extract / fractions could be used as a new cosmeceutical for whitening and anti-wrinkle products.
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1. M = W (Castanea crenata)~ -5 Aurate] o
JuEFoz gvhel Ao B3k Uk ol
gRE Qe Y3 dE AT e xgogy, W el o, e, K S gl oo £d
e Sal 843 AEHaT Qo B8] Aae} 3 A = A% B AT A=l &47} ATk dEA Sl
=3t Utk =3 AL =EHo RN FAPAAE [9]. < ATE vl sk 7 JJrIT o= gallic acid,
(reactive oxygen species, ROS) 2.2 =% JAkst4 catechin, ellagic acid”F %] a1, thAAIE A A
EAS A2 ub) = EHobJ—/\ oﬂ e a = R RS DS A& T7HIAITHE AT 3= Eﬂ‘ﬂ up Qlek BEgh
= njghl D7t FA o] 2 J, 28w 2 Aol w9k A of| = salicylic acid, p-hydroxybenzoic acid, gallic
oo =L dan o]_x]tr} err/}o};" wZEw gAAk acid, ferulic acid, ellagic acid &°l FHr=o]l AL
2F(reactive oxygen species)©] T A AT B4 DPPH &A &40l & ASE RyHUH10,11].
2%2 10, (singlet oxygen) @+ OH (hydroxyl radi- WU sl Hie Fatsh A9 R= 11-diphenyl-
cal)= HIE3I Op " (superoxide anion radical), HoO» 2-picrylhydrazyl radical (DPPH) 227127, &r] 4 &
(hydrogen peroxide) 7} § j_y 1 99 ROO -, RO - , 7 HaE vp Qo [al, AR O 2= quercitrin? iso-
ROOH % HOCI 5-& %3k, o7} 33,_ oA quercitrin®] &4 AH12l. ARE ABAA Z4F
o] W9 = A Ao] 9t} oS BAAAE oAl 10, T ROS (H:0s, '0s, + OH §)7F AA =& AlFe”-EDTA/
. OIS T8 2=Ato] 9loja] 2@ 8k odshe 3= Ao H0 7ol €] ROS el thst T 4tslsol st Aot
2 4HA vk o5 9N aid vjaand dAakst O AT W dlo Frw 00 93 AlEEAT
ol A A BEP S Zeste] A ashurge] Ay, B AT R e slow, sl wel o
Sl o] Abeh DNA A}, dgzs guel Feba, 5] T S8 Al Ml et
olsEAl Zo] AFAT Wl v HAFA 0l matA o] oe w2 AN i o F2E 844 22
TN, dehd A B Soll Folste & F5-e3t FEoto] I eglel] Qloja FEARI s sh= ‘0,2
£ MEAANI-T. 58] AolE FEu dRste) R AREdel di 2298, SRS % free
B aE] o8] WAl Ba FA(matrix  metal- radicalZt O, 8] 22/l tiste] & 71| thE dHAts)
loproteinases, MMPs) 2] d&o] i o] 3o g AE2} Blarste] M- o] ] Fatsle s Hlal 3
& Hojgle Zakdl i gl aE 28 WA T vy 7¥akoitt, 18 an o]y sk ksl eg UEhlE EebEe
ANFA 228 ol7|AZ & 9} Zaka(Ee olgkaEl o]t 4o st g Wl JF BA4E Ao
o R A¥Z0] njELAS o] AR 2 713 1k 5 Al T4 oﬁa}% SH= elastase ] /3¢l thst A
o QJBol7] wie] Zahale] AT R 2AL a5 sl v g5l tisliAlE tyrosinase €4
T2-8 74 oA MAo] H1 9t} whebA o] et oA 757 B16 melanoma cell& o]&-3 dzhd 94 A
MMPs 9] & SAIA7]7] S5t A+7F @o] o] Fo]A] 3 S5= skt vH s WAsk=t mat 9
v 7157 EAAE ANdstaat sksith

L Q= AAolthg].

th gkshdEek A, Al 34d Al 4 3, 2008
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Castanea crenata leaf 100 g

50 % Ethanol 1 L, at room temperature for 7 days
mixing, filtration

./SQDaraUk

‘ Hexane fraction ‘ |Aqueous fraction |

Aparatik

‘ Ethylacetate fraction | | Agueous fraction ‘

Aglycone fraction

Reflux, neutralization titration, and separation

Deglycosylation

Figure 1. Scheme for preparation of compounds from
Castanea crenata leaf.
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2_ /\|3-|7(|-)_(| al AI?:-!%H:II:I
21. 717 3 At

Ade] AFESE AJekO R quercetin, rutin, quercitrin,
isoquercitrin, hyperin, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), FeCls - 620, EDTA, luminol, heparin, rose—
bengal, L-tyrosine, N-succinyl-(Ala)s-p-nitroanilide,
tyrosinase, trizma hase, elastase &=
(USA)ANA FL3F 2 HyOvi= Fluka©llA, NasHPO; -
12H:0, NaH:POj - 2H:02 Dae Jung Chemicals &
Metals (Korea)oll Al §akalth Bt AJt2elol AHE-

% sillica gel thin layer chromatography plate:= Merck
(Germany)°lA  T43F¥ 3, ethanol (EtOH), ethyl
acetate (EtOAc), hexane 5 2% Sl Al 55 Al
oS ARSI

7171+ high pressure liquid chromatography (DIONEX,
Germany), UV-visible spectrophotometer (Varian,
Australia), Spectronic 20D (Milton Roy Co., USA)E AF
g3kttt

22 AR —7|<—|:||
2 Aol AREst W (Castanea crenata) 2

20075 998 Aol NE&A wdT T ’\13*}??}1
oA AFHF A s ARSI AxRA
M 912 Figure 19} 22 W02 FEs13lnh
50 % ethanol® 1 : 109 vl&= 4

< o siitt, o] R AF= e - FF3H] 50

o]

ethanol extract®= /\}% 3FA AL,
e

1o yo

TS S

2

fl

2
>

F+= hexane 2.2 H|=

A & AATH I, o1F ethyl acetate® FE3F0] &
= FEIE At %5} 1 39HE dof Aol AL

g 9 spdEele] S8(1) 261

skt B3 ethyl acetate ¥ 2] A= A7l A
A G2 AAAZ aglycone +38-& =St Ethyl ace-
tate 8ol $HrEHC Qe WlEAE aglyconedl @
(sugar)©] AgEo] 3o —r%é | A Az o] F3
7F golskA Fabr] wiitel i Es AlxEEto R o] F
g PN FHoE GS AR AlA AAS
AFol &8 7 A=

=
o}
O

aglycone &%+ A|Z3}aL o] &
AxstA} 33Tt

Aglycone =382 ethyl acetate w8 A= 5 %
H2SO48F 50 % acetone £4E €3 4h &< 2 71
shaA B - WAAZS SRAIT 895 5 % KOH
fAo 7 FIAIZ F ethyl acetate +HS Fo ol&
74t - skl APl AREERIITH

=y

ol

no
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23.1. DPPHY{Z 0|&%} Free Radical A7 2Hd

DPPH® = methanol ll 834171 0.2 mM DPPH &<}
1 mLel ethanol?} A1&EE Z42F 1 mLA 7FsE o A
24 10 min &< WA ¥ spectrophotometer = 517
nmellA 535S A8, 27842 DPPHE &
T} 50 % AaEEd B Al 59 F(free radical
scavenging activity, FSCs, pg/mL)E 3E7]|3FITH

232, Luminol LS 0|85t Fe”-EDTAHO A0l 2
OfM EAAIA 7] &M
T2 luminol©] ROSOI €J3l Abs}E o] et
stehibgr] = et SAskeleh WA shet
98 FHO SHT 18 mLE B ARE %
=T} 997]el 25 mM EDTA 40 pl. 2 5 mM
FeClg - 6H,0 10 uLE 7Fst ¥ 35 mM luminol 80 uL&
Aol F3H o]oA 313719 cell holderell 7+
J—5mir1 Bt & A7 % 150 mM HzO» 40
L 3PS 25 min &7t S sIITE gheht
H 6709 Ade A3 el BAste] P71t Afo]
7} A9 == AT A DAY AV)= 3
shibgol M717F 50 % AasEd R AR TR
(reactive oxygen species scavenging activity, OSCs,
pg/mL)Z=A 32718k

yz o
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23.3. NBTH{2 0[&8} Superoxide Anion Radical A7 &
Superoxide anion radical £~ /92 NBT HE ol§
3t 43t 13]. Xanthine™ xanthine oxidase?]
HES-of| A A HE superoxide anion radical 2 13l nitro-
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blue tetrazolium (NBT)©] formazan®] FElZ $Hely]
BT E 560 nmollA 731
o]l FZ&E°| et superoxide anion radical 227
g74d& 5433k 0.1 M phosphate bufferell 8314171
0.4 mM xanthine®} 0.24 mM nitroblue tetrazolium®l A
22} 0.049 units/mL2] xanthine oxidase® ¥ $ 37
TelA 20 min &<F HIFAIZITE wl%F 5 69 mM so-
dium dodecylsulfate (SDS)E €1, 565 nmoﬂ’ﬂ FEE
£ S4stt 24792 xanthine oxidased] €45 50
% A7) Qs AlRe

= T

3, 39 formazan® &
R

ut

il

& S (inhihition concen-—
tration, ICz, ug/mlL)=E 3E713FAT}

24, Photohemolysist2 0|28t MzEs S =&

A AETE ke @4zl 2@ et 7))
AL FAJakko| o8k AEsAr nd g Adksicla 3
o], A ‘?j— o]-g3st] HAES thdo=m ddita

(= gel gigt BE ga9s 53

skt

241, M SEH M=

A= A7s A4 HHEFE Atk A" SA
heparin®] 7Fd Al@de] €2 - 3000 ppmeE 5

min &< YA AT @S sk, v
8t AE = 0.9 % saline phosphate buffer® Al %] s}
ARt g Wy S2 AASIT RE A
e Y 3 12 h ool A5t

5mlel ABS e 50 4 A
7hatadtk baellAl 30 min E%F ARARES(pre-in-
cubation) Al - FS57HAl rose-bengal (10 uM) 0.5

= 7}8kal 15 min &<t F3AF siSith FEHe| HQ
st FxAks U5 AA Zsk A qkell 20 W 3355
AAetal, B35 O ZHE 5 em Aol Ad- dErdo
1:1—7 _J,]—O]Eﬂ/\ /\] Jt}% 3 ,_er Jﬂaﬂo] QEE HH?:E
% 15 min &<t F2AF Qe AP B kg
(post- 1ncubat10n) AlIZF 52 15 min XFE 2.2 700 nmell
A FFE (transmittance, %) 5 S5t 2 d+-¢] 3t
HARJEE T8I0t o] FgelA A dede] FF e
T7h=s Ad5e] 9% vldEsty] wWiEe] vy ¢
FEE FEH vA= 2YE FEEENEH 72 T

Atk A= A8 50 %7F €8 He AR r=

=

b re

th gkshdEek A, Al 34d Al 4 3, 2008

YeRA T 2T
olE RE A
1353¢=4

2 75°] 31 min®® QXPHE £ 1
L9 Ao A o] ks ElA

2.5. Elastase Xaietd =3

g F5-3) 53] A Qo] FH s sk
matrix metalloproteinases (MMPs)<! elastase®] 24
A s8s Tk 2ol S4sIit 0.13 M (pH 8.0)
Tris—Cl buffer®ll N-succinyl-(Ala)s-p-nitroanilide 1.0
mMS 232170 €4 19 mLell 55 01 mLE F7I8h
o§ 25 ClA 10 min &< pre-incubation A1Z1Th 10 min
% elastase &= 100 ul F7Fetar, thA] 25 CTellA 10
min &<t post-incubation 3 F 410 nmellA FHEE S
33Tt Elastase A3l €732 elastased] €35 50 %
a7l Ed s A5 F5(Cx, ug/mL)E X7
sttt

26. Tyrosinase XMolletd =3
AP T-tyrosines 7122 3} tyrosinase”’F 34
22 283t AdH7] el tyrosinasel &49E
ﬂ ot Hs ST AR S potassium
phosphate buffer (pH 6.8) 0.1 Mell L-tyrosine (0.3
mg/mL)s S3AIZ &4 19 mLel & 0.1 mL3}
tyrosinase (1,250 units/mL) 0.1 mLE 7}5} T 37 Cefl
A1 10 min &<t &= WA 10 min F W=

S A5 o o vbeE FAAZIA, 475 nmolA &
B 5 S Tyrosinase A3l &9 tyrosmase—J
S 50 % AERAZIEd ast AR FR(0Cs,

pg/mL)E %78kt

27. MzZ=Y 3 Hepd MM sl g

27.1. M= difQk

B16F1< #A9 melanoma MXETZ AE&digty sh=
AEZF S3BollA Fakadth s AlEE 5 % fetal
bovine serum (Bio Whittaker, USA), 1 % penicillin
streptomycin (Gibco BRL, USA), 200 uM a-MSH
(Sigma, USA)E F7Fete] 37 C, 5% CO, vl7]elA
HjFaeict,

272 M=Mz=2 &4
MTT (3-4,5-dimethylthiazol-2-y1)-2,5-diphenylte-

trazolium bromide) “J%< Mosmann[14]2] WH-S ¥
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dato] AAEAYE B16 melanoma AES 1 x 10°
cell/well L= 24 well platedl]l &3 Al3Ee]] A5 5
Aelshat 24 1 E]F 37 T COp Wd7] M sttt
MTT &H4G pg/ml)e 7kl 3 h 5, €4 st
o] s qE AASIIL 100 ul ac1d—1sopropanol 0.04 N
HCl in isopropanol)= #71st % 565 nmelA S3EE
sttt

27.3. B16 Melanoma CellolA H2pd MM x5 S}
Aty &2 Yasunobul15]12] WS AFESISITE 6
well plate®ll 3 x 10° cell/well & A|FE= E5-3}0] ulj kst

F AIRE AeISAL, 48 h 537 C 00, WY1
oFstgirk wieket AEE Sl AERE S5

1,200 rpmlI Al 5 min &<t 94 FEleke] HAS ¥ 1
mL homogenization buffer (50 mM sodium phosphate
pH 6.5, 1 % triton X-100, 2 mM PMSF)= &3l A%tk
1714 D2 pellet ¢l 1 N NaOH (in 10 % DMSO) 200

£ A7Fka, 405 nmeolA S8 EE SHsIth Wt

o—1-=2 1 0

U EFEFOT A2 AF AHFAAE o]83to] 2 wellell
A AR dehd S AbEsiginh debd & WAl
(1 x 10" cells)ollM B35S nlwstoict
28, AR o FES9| ME 22

28.1. E2iE0|= &2 =X

EetrEolE TS AICIRII6]100 28 S kit
Methanol®ll ethyl acetate &S £3lA171 S92} AICL
- 2H,0E %éHAlﬁ BHE 2 9% AICK * 2H:08 45 22t
1 mLA HESAIZL % 430 nmeollA B EE St
3k querceting FEHEE AHEel] FEE FF T
w2 AFTAE TS F ethyl acetate =33 AICL -
2H,0 HH&- jﬁ S5 FF 59} vlasto] whb olof g
e SR eolE shkS Albeielth Ad=s v
ol Ax %%k 100 g F quercetin® mg o= ¥AISISIT

2.8.2. Thin Layer Chromatography (TLC)

Silica gel TLC plates ©183+°] ethyl acetate 3 2]
A& F2] ol ethyl acetate : chloroform : formic acid
: distilled water =8 : 1 :1:1 (v/v), aglycone =32
< hexane : ethyl acetate : acetic acid = 21 : 14 : 5
(v/v)8 xHor AMEwE Axste] ANsHA
TLC plate A F2l¥ w9 $X|:= retention factor
(Ro) valueE T-3to] ERlsiqlnt, Bk Aok o] &
3 WA A ZA ] T2 EAA R YehllE s

ot

5} RF3E o
g EEele S8 263
> 20
2
=
3]
S5 s
2E
£
o o
2wl [
‘>“ 5 10
88 |
]
wTL 5 ¢
L2
o
£ e
© 0 -
E 50 % EtOH EtOAc Aglycone L-Ascorbic (H-a-

extract fraction fraction acid Tocopherol

Figure 2. Free radical scavenging activities of extract and
fraction from Castanea crenata leaf and references.
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2.8.3. High Pressure Liquid Chromatography (HPLC)

HPLC 42 C18% &% column (250 nm x 4.6
nm, 5 ym, Phenomenex)< ©|-€-3k 3L, FY% 20 ul
ATt o] F 42 2 % acetic acid FEH4T 05 % acetic
acidE 33t 50 % acetonitrile T4 % 7H%HHE A}
L3R o™ 70:30 7101 908 M[EE, 7% 1 mL/min
2 Bt
3. Zu 5! nE
31, BHR o FE=F0| =58

Al A AT W 9S50 % ethanol = H4
AA L FE2EY F5ES 90 %0131, ethyl ace-
tate 8] TEES 1.8 %0l S ethyl acetate
3 F dAZFE Hdl dAA vEE-E Bl vidA o] I8
AAAZ aglycone w22 053 %otk
32 BHAR o FEE0| shtE 2t

32.1. DPPHE{2 I%%._ Free Radical 27 &

Wt Q] =25 9 23] thet free radical 2

A(FSCx) 578 23+ Figure 29 2t} 50 % ethanol
FEET 136 pg/ml, ethyl acetatei™ <> 6.2 ug/ml,
aglycone w8 21 pg/mLE HIEZIE ARSS
L-ascorbic acid (3.8 ug/mL), #|-84 FAFSIARD (+)-
@ —tocopherol (9.0 pg/mL) ¥} V]wal & o {ARSE 47
S VM Ao R YEF ST, 11 F aglycone w8
AAGA o] sl Hold Zlow YEksk
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TE 4r
23S
23

3
28 T
o h 2r
30
e
: [
2]
g, o mem B

50 % EtOH EtOAc Aglycone L-Ascorbic (+)-0—
extract fraction fraction acid Tocopherol

Figure 3. Reactive oxygen species scavenging activities of
extract and fractions from Castanea crenata leaf and refer-
ences in Fe™ -EDTA/H:0: system by luminol-dependent
chemiluminescence assay.

N
[es]
T

scavenging activity
(IC . wg/mL)

Superoxide anion radical

EtOAc fraction Aglycone fraction Alloguirinol
Figure 4. Superoxide anion radical scavenging acitivity of

fractions from Castanea crenata leaf and references.

HigH{e

322. Luminol S 0|88t Fe” -EDTAH,0; Aol %1
OA] EMAS AD] 2N
Luminol 3% & o] &3 Hhir ol 552
2 Fe"'-EDTA/H0; AloIA A48 ROS 4284
(OSCx)& Figure 39 YEFISITE 50 % ethanol &
< 05 pg/mL, ethyl acetate =2-> 0.3 ug/mL, agly-
cone =¥ 08 pg/mLE L-ascorbic acid®] 1.5 ug/mL,
(+)- @ -tocopherol®] 52 ug/mL<! Zel vlwshd whi
A 4l 238 Ak s A7)so] AgE] ol
7

F5

F2E
KR
=

o} 2=
=

_[_01

k=]
v ATt

32.3. NBTH{E 0[|&%8} Superoxide Anion Radical A&

Xanthine oxidase®l| 2l3l 343 == superoxide anion
radical 873 A3l G4 SHEIE Figure 40 HERASGL
ot ICx°] 242t 1455 pug/ml, 65.5 pg/mLE WERT eth-
vl acetate ¥ aglycone =& =} superoxide anion radical
9 gARl aAAR LHA allopurinold ICx°] 32
pg/mLel Zleol nlal] &/do] W7l a9t aglycone &)
o] 7% ethyl acetate = ol vldl &/do] =4 Jeht

th gkshdEek A, Al 34d Al 4 3, 2008

of

=

ot

400

OEtOAc fraction
O50 % EtOH extract
- @ Aglycone fraction

200
N H1
o [T I ‘
1 5 10 25

Concentration (ug/mL)

300

(Tse, min)

Protective activity for erythrocyte

Figure 5. Effects of extract and fractions from Castanea
crenata leaf on the rose-hengal sensitized photohemolysis of
human erythrocytes (Control = 31.0 £ 1.0 min).

superoxide anion radical &) AAA| 2 AFEo] 7HeES Al
ALFaAtt,

33 '0.22 REE ARt METe| mlujol thet Mz
s 3o

AA AT 50 %7F o E= = AR rs)
AERT o] 4= A4 dehdt) 1, 5 10, 25
pg/mLoNA b ol =0 88 oA a3 54 A
5 BH, ethyl acetate =82 F5 Hx B3 &
ujeksk 71 0 2 YERG O 50 % ethanol &3
AAAZ aglycone w82 AEHSEJo] F HAo=
EFstth 10 pg/mLY W, 50 % ethanol FE&+ 120.
min, ethyl acetate 2 104.8 min, aglycone i3>
191.9 mino| L, o557} Axuel] EAjstAA FAatst
& A @-tocopherol©] 10 ug/mLY ™ 38 min
A& v ws)] B (Data is not shown), 50 % EtOH F&
&, ethyl acetate +27} aglycone w32 B AXHS
o] m-g- & A g1 F Ut

ofl oX
o Lo 2

ro

3.4. Elastase X3l &4

Elastase A3l 849574 A=} 50 % ethanol FE==<
IC5°] 314.0 pg/mL=E elastase A3l &do] A2 A
9k ethyl acetate =< 424 ug/ml, aglycone &3>
9.1 pg/mLE ethyl acetate =¥} aglycone 2lo] wj
+ & 525 YK Figure 6). A 59 5 7
Aol gt 7154 P Y82 ARSI QL= oleanolic
acid?} B3-S ™, oleanolic acid”} 89.0 pg/mL<l Zle|
HISHH ethyl acetate ™8 aglycone 82 Hold 5
= M &3t S Blow Azbdrt
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300

280

40+

20

0 | mm [

50 % EtOH EtOAC Aglycone
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Figure 6. Inhibitory activity of extract and fractions from
Castanea crenata leaf and oleanolic acid on elastase.
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Figure 7. Inhibitory activity of aglycone fraction from
Castanea crenata leaf and arbutin on tyrosinase.
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Figure 8. Relative cell viahility of ethyl acetate and aglycone
fraction from Castanea crenata leaf on B16 melanoma cells
by MTT assay.

~ 2] @ o
o o o o
T T T

Inhibitory activity on
formation of melanin (%)
no
o
T

o

5 10 25 5 10 25 2000
EtOAc fraction
Concentration (ug/mL)

Aglycone fraction Arbutin

Figure 9. Inhibitory activity on melanin formation of ethyl
acetate and aglycone fraction from Castanea crenata leaf and
arbutin.
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Figure 10. TLC chromatogram of ethyl acetate and agly-
cone fraction from Castanea crenata leaf. (a) @ kaempferol,
@: quercetin, Gt quercitrin, @ isoquercitrin, & hyperin,
®: rutin, eluent system; ethyl acetate : chloroform : formic
acid : distilled water = 8 : 1 : 1 : 1 (v/v), (h) @ kaemp-
ferol, @r quercetin, eluent system; ethyl acetate : acetic
acid : formic acid : distilled water = 21 : 14 : 5 (v/v).
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Figure 11. HPLC chromatogram of ethyl acetate fraction
from Castanea crenata leaf at A = 370 nm (1: rutin, 2: hy-

perin, 3: isoquercitrin, 4: quercitrin, 5 quercetin).
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Figure 12. HPLC chromatogram of aglycone fraction from
Castanea crenata leaf at A = 370 nm (10 quercetin, 2:
kaempferol).
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