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oF: I Ao = AU FEES] d4ksl B4, tyrosinase R elastase A3l &4, 12l FEEEY] A
skt F7FAIVHEE 50 % ethanols ©]8-38l F&313.2.1, o] FFES ©]843) ethyl acetate &2, aglycone 5
Aol AFE3IATE F7IAUE 552 DPPH (1.1-diphenyl-2- picrylhydrazyl) 471243 (FSCs)- agly-
(825 ug/mL)°lA 7Hg & 8438 YehlSIth Luminol #3HS o] 48 Fe' -EDTA/H0, Aol A€
Aol thet aglycone 39 AAEA (F I3}, OSCso) = 0.039 ug/mL=E vf$- 2 S JeRfict 37}
| 3229 rose-bengal @ F4E '0.00 23 AT 3o U3t AERT Gk RE BN FE JFH (1
~ 25 ug/mL) 0.2 718k o E3] aglycone ©3-2 10 ug/mL FENA 750 2599 min© 2 =2 AX H3E T4
S YeRSTE J7MAIUE FEEF aglycone 89 tyrosinase A 3E (ICs0) 7 elastase A3 &AJ (ICs0) = 212t
21.82 ug/mL 2 41.18 ug/mL 2 & BAFT) TLCS HPLCE o]83 A4EE4 A} quercetin, keampferol,
catechin, quercitrin, isoquercitrin, hyperoside 5°] £A 8-S A3 o] AFAEZ2FE VAT FE2E2 &
TS A= XA R o] 87153, 3] aglycone E3 ] & A5 a3l 24 2 2 tyrosinase U elastase
A3l aTEHE olg 8 3 FFAEREA S8 7ol 5 ¢ 4 AU
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Abstract: In this study, the antioxidative activity, inhibitory effects on tyrosinase and elastase, and active compo-
nents of Quercus salicina Blume extracts were investigated. Q. salicina Blume was extracted using 50 % ethanol,
from which ethyl acetate and aglycone fractions were prepared. The DPPH (1,1-diphenyl-2-picrylhydrazyl) scaveng-
ing activity (FSCs)) of Q. salicina Blume aglycone fraction was the highest (8.25 ug/mL). The luminol-dependent
chemiluminescence assay showed that reactive oxygen species (ROS) scavenging activities (OSCsy) of Q. salicina
Blume aglycone fraction on ROS generated in Fe’ -EDTA/H;0; system was the most prominent at 0.039 ug/mL.
The protective effects of extract/fractions of Q. salicina Blume against the rose-bengal sensitized photohemolysis of
human erythrocytes were increased in a concentration dependent manner (1 ~ 25 ug/mL). Especially, 75 of agly-
cone fraction in 10 ug/mL concentration showed the most protective effect at 259.9 min. The inhibitory effects (ICs)
on tyrosinase and elastase of Q. salicina Blume extracts were higher at aglycone fraction (respectively, 21.82 ug/mL,
41.18 ug/mL). Active component analysis by TLC and HPLC showed quercetin, keampferol, catechin, quercitrin, iso-
quercitrin, hyperoside, and etc. These results indicate that Q. salicina Blume extract has strong antioxidative activity
and can be used as antioxidant. Particularly, aglycone fraction of Q. salicina Blume showed superior antioxdative ac-
tivity and high inhibitory effect on tyrosinase and elastase. Therefore, aglycone fraction of Q. salicina Blume could
be applicable to new functional cosmetics.
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A 22 WES-(free radical theory) el &J&l w3}7}
A sk A 2 2L a4 7 5
Ji= o] Zo|HH1-3]. At 2htizd el ofahd o)
4 AFAF (reactive oxygen species, ROS) ]
3k o] S7kekAl H=Hl, o5 ROSE WA, A9l
o =F, 7109 =4, AL EE HEo
Ahel Asteta mhgell e BAE T, Aol o=
THA A o] ARtk A it 4-6].

olglst BT FHES * OH. ROO -,
RO+ 59 &tz 7 23 HO0.8F #o] sz=

;O

GehiA) gk Zo] dri7sl olee WHALT F
10,8 - OHE % % &40l Qo) Fod e e

L

T Ao dHA A9l ol E &4
WS &S AAsH] S8l ohekst kst
AREE gkl o]2]sk 4ol BHA (butylated hydroxy
anisol) 2} BHT (butylate hydroxy toluene) 2] @A
A A HAECA FElE A FAakshAl 5ol Atk
[10-12]. 374 ArstAlE9] B-Foll= B AR Al 54
S Uehe oz vy Qo) weba B obds)
a1 EAksl a7 Hojdk M FAkskA ste] HH o
GatA o] Fo|A 1 eH 131

olglA AA e 3t L Kt 7t
UehfE A daksiAle] dist A=
8=l ghry ol et HA Al F2
3Fal %l flavonoids, catechins, phenolic acids 5%
phenolic antioxidant&-= A& FAHES ZF935+11 su-
peroxide®} 22 EAAALFO o8t &S Fo
[14-16].

H7AYS-(Quercus salicina Blume) = 353 (faga-
ceae) ol &3k F=e] 22 wEo R IR} ket
ATE, &35 2 & Aol L2 17]. Quercus &
< Wzt A AAL I8, 28 AR Toll AFEE
i, o] & 53] A7MAIE o)A, FA, A4 AR
A2 AFEE] 2t} Quercus Foll &3k 7MUY
Gabs} 59 polyphenol# #+&do] it} o] &gk 2FA 2]
2l polyphenol> ZHY 2t Z-& 23 5= Ql= 3L/
TZ5 71K 1Al o] 2= 13 vitamin AY vita-
min ERTH ¥ & 348 588 Yehlle slos o
HA Qlvk BV U] 22 A © % += tannin, meth-
yl galate, quercetin, galic acid, ellagic acid 5°] H.11¥

o] QITH18-201.
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A AT FEES 0|83 10,08 FEH
Al EEAgel thet daksl 2-gofl thek A 24HE ROS

7} WA= = Fe''-EDTA/H0; Al Fd4talsol
st A= obz] BarEo] QA ) whebA & A

=3 FEEN £H& o] &3] o]59] At
st G55 glstal v} #o] QL tyrosinase €43
5 F5 AT #-Ho] & elastase &
aHE SATOEN M FEEC] 7
2AEA 7ol EAE AESIIY 1
St gabslAQl flavonoid A T ol Aol
AT FEE Fol Wo] EAEEAE g)lsh] ¢
g 7T FEEY AR A4S siSith

fL

h=4

2.1. 7171 & Alek

UV-visible spectrophotometer= Varian (Australia)
AFe] Cary 50, A& 323 A28k Spectronic 20D
+ Milton Roy Co. (USA) A%, 3}8Hik47]+= Berthold
(Germany)AF] 6-channel LB9505 LTE, pH meter+=
Istek (Korea)AlF #l555 AH&-3FS1aL, HPLC+= DionexAt
o] A& AHESHGITE

EDTA, luminol, heparin, 57AZ AF8-% rose-ben-
gal, free radical 2784 d ol AFE-3F 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) radical Sigma Chemical Co.
(USA)ellA F-4d3te] AF&-akitt. 71EF FeCls - 6HO=
Junsei Chemical Co. (Japan) #|3%<, HoO»+= Dae Jung
Chemical & Metals (Korea) Al A& AFESISITE €%
FMA) 2o AR Na,HPO, - 12H,0, NaH,PO, - 2H:0,
NaCl, trizma base, HCl, Z12] 2 ethanol (EtOH), meth-
anol (MeOH), ethyl acetate (EtOAc), n-haxane & 2}
T Sl Al 55 Aloks ARE-EERITE HPLC &1 A
Zol] AHE-¥ Acetonitrile J. T. BakerAte} B&JARS]
HPLC grade A#& AHESIGIH 712 E ARE¥ L-ty-
rosine¥} N-succinyl-(Ala)s-p-nitroanilide, &A% AR
¥ tyrosinase (11.9 mg solid, 4,276 units/mg solid),
elastase (4.5 mg protein/mL, 6.5 units/mg protein)+
Sigma Chemical Co. (USA)°IA T-9]ake] ARE-8F3ALY,
Flavonoid 41l AF&3F thin layer chromatography
(TLC)+= aluminum sheet gel 60 F254 (0.2 mm)=
Merck (USA) A 78ISt Hlaad 2 AR-EE (+)-
a -tocopherol (1,000 IU vitamin E/g), L-ascorbic acid,
arbutin, oleanolic acid+ Sigma (USA) oA +%]3}3i T},
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Aol ARg3E 7RIS A EE 20109 92 BEAE

oA TeIste] AHgsHic

=% hexanes ©|&3sto] S A& A7k o]
ethyl acetate &2 A3} - &3t 9 E 4

Ethyl acetate &3 2 3
ethyl acetate T A A2 990 dH-
HHE-& o] g3t & AAA -
O & A3e| AFE3oIt) A3 -2 ethyl acetate 7H&-
i A7l HoSOs % acetone €98 Wil 4 h B9 5
2 7tdstHA S - WA Y SRAIR
KOH-MeOH &40 = 3} 4
Al ethyl acetate & 233} o] AL - F53Fo] 4
el Akg-saAth
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2.3.1. DPPHEZ 0|25t Free Radical &7 &

Free radical> #7139 €2l Ed% ¢4 Qe
Edoltt. webx DPPHE o] &3t I7MAUT F5E
off thgt free radical®] 2AEA S S5t A
< methanolell €31A1Z1 02 mM DPPH £ 1 mLe]
ee 1 mLE F7ketal of2] 59 F5= 1 mL&
HA7rel] 42 vs A4 10 min §9F WA
spectrophotometer 2 517 nmolx] EF =S =43}
I g4 A= NEE A & A9E i (con-
trol) 2 3t A5 5 Y& 28 A3 (experiment) ©
2 3fo] v el o3 DPPHO &4 Adl&S UERY
Atk &4 A& DPPHE %7150 % #HAas = 2
Q3 Al 5.9 5 (free radical scavenging activity, FSCsp,
pg/mL) 24 E7]3F3 T},

Inhibition (%) = {1 - [ \AEseriment = Amank) 73 . 10
AControl

I H00) & AAI713L, A2 o] HhgolA] FHul= 2H8-
sttt webA] o] AE o] &b ROSO et & 3Hitslhs
= 54T 7 ol o] T bshsoll= @4k A
A ol AeolE A8 23 ¢ lvk AAAE
ROS9| &2 luminol¥} ROS 7] WS-
FE S92 & = 9l
geh g S48 FRO S7FF L.78 mLE ¥l theF
g SR MW FEES ETh o716 25 mM
EDTA 40 uL. ¥ 5 mM FeCl; - 6H,0 10 uL 5 7}3F %
35 mM luminol 80 uLE ¥ i1 5] 4Jo] £t} o]o]
A 3}8ha3719] cell holderdll FHE €3l 5 min &<t
2171 & 150 mM Ho0, 40 L& ¥ a1 s}shibg-S- 25
minget S33AE thZ 7 (control) 2> Al Z8 thal
of THTE ¥, ¥ (blank) > Al5T T 70| &
A3t Hy008F FeCls « 6H05 H718HA] & A1 07 3}
tt. 3Fshet47] 6-channel LB9505 LTS ZF Mg A
o Aol BAste] A 18] Apo|7F A9 §l=SF stk
shshibgow S Asl&S vy A 2ol YeRiS]
3, AR 2AZAE Y 271 sshdade] A7) 50
% A% = Q3 A|7.2] 5% (reactive oxygen spe-

cies scavenging activity, OSCso, pg/mL) A %718} t}

tlo
off
o
oty
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kS

_ (Control®] cpm - Sample®] cpm)

Inhibiti %
nhibition (%) (Control®] cpm - Blank?] cpm)

x 100
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2.4. PhotohemolysistS 0|28t MzZES

AV AP TS At o g FAJAke 9% A
o AHS FXAof| 93 AEDA
Ho| W}, upepr] o] AP o] &3}

o7 AL E AERS a3E 53

)
el
e
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2

RO
e
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o
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ox % W
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241 MET sErH H|I=

AY = 17 4 FUERFE Atk Ad SA
heparin®] #7Fe Al&3e] ¥ % 3,000 rpmO. & 5
min &<+ A48t Aol @S Hstal, e
3t AET= 09 % saline phosphate buffer (pH 7.4,
Na;HPOy - 12H,0 9.6 mM, NaH.,POy - 2H,0 1.6 mM)
2 AlFsto] Yilwelsta e Mg F2 AAS]
o} 33] ¥HEste] A, Fest 484+ 4 T Wi
of Byshar e, RE AES AE 12 h o)
el eteict. 388 AP on] g5le e wet
Fastelth Adel AHgE A5 A 700 nmell
21 0D.7F 060190 oju AT == 15 x 10 cells/

o~
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mLo] At

Z¥ZF 50 LA H7Vskal 4ol A 30 min 5<F pre-in-
cubationAlZ1 ¥, 335%A| rose-bengal (12 uM) 0.5 mL
£ 7}star gkeld & (Whatman laboratory sealing film,
UK) o2 §J75 2 & 15 mins 3t FFAFSSI

Fedo da s FxAk= -5 AA Fe 50 em x
20 cm x 25 cm 719 ARk kel 20 W @352 A
stal, FFS o ZHH 5 cm Aol AT Aol
71 ghold A NS FFed FPo| HES wid
%15 min &t FERAFSIAT FRAPE B 5 okt
(post-incubation) A7l & AdG2] YT E 15
min 7F2 2.2 700 nmelA F3 % (transmittance, %) 2
- Fekelth o] 3ol AE T dee] R R F
7he AT g kel nlgEith Be AP 20 T
G2AolA Balginh 7T FEE2] FEE v
%= &3}= post-incubation A7HF £ ER2 FAH
JHERRE HYTF 50 %7 £HEH= AR e
R Rl EA A=

tZ (control) 2 75°] 33 minS® Y +
min O|H= B A58 AfelA Aol s
EFtt) Rose-bengals #7718t 33 2AME ¢S
9} rose-bengals H7VelA] 9kl FzAME S 7
B 9NES 120 minZHA = &8o] AL dojupx
kT

of e o

—_

2.5. Tyrosinase XMalig &8

L-Tyrosine . 2-E] depd A s o A A4 vk
E55 AAsl=d ZEs= dANFAE tyrosinasett.
wh2bA] tyrosinase?] A G- |G -& S48
w9~ =235k} L-tyrosine (0.3 mg/mL) 1.0 mL, potas-
sium phosphate buffer (0.1 M, pH 6.8) 1.85 mL, A&
0.05 mLE =3k £ 37 CollA 10 ming<et &2 wFst

&, WS E8ES o5zl 9o W& $4417] 1,
475 nmelA FFE=E 543U Tyrosinase A3l 24
2 0.1 mL tyrosinase®] &S 50 % A7 L

Al2.2] &% (inhibition concentration, ICsy, ug/mlL)

tjetalgeta] =), Al 378 Al 2 &, 2011

2.6. Elastase Mall&d 54

i), 53] 5 AAdE @akke o 2
¥} matrix metalloproteinase (MMPs : collagenase, elas-
tase &) °ll oJst Mgl MEZAS 7t FHQloR
s 2 vk whEba] MMPse] A8 542 1)
=38} A H7tel| wl$- F 23ttt Tris-Cl (pH 8.0) 0.12
Mol elastase 7]& ¢l N-succinyl-(Ala)s-p-nitroanilide
1.0 mMeo] &3l buffer 1,300 pLoll SHAIZELN 75
uL$} buffer 92.5 uLE H7Fsto] 25 CollA 10 min 5<%+
pre-incubation ¥t ¥ ©37]¢] elastase &S 100 ul 3
7HHFE% 0.0025 U/mL) ko] 25 CollA] 10 min 5<%t
G2t 5 410 nmelM FHEE S dix
T AR AlggRo 7 AMEE fulS 100 uL3E 7t
3}tk Blanks N-succinyl-(Ala)s-p-nitroanilide”’} &
e kg thal 012 M tris-Cl buffer 1,300 uL=E 3
7hepelom, siv APyt sLsith

2.1. TLC X HPLCE O|S¢t E7HALT FES2

=0|E =4

]

ape

A7 55 5 ethyl acetate ¥33} aglycone
S 100 % olghEol 521 £, syringe filter (Milopore
045 um)E o] g3t st § AnE FEE L9S
o]-gate] TLC ¥ HPLC w4l o]-&-3k3lth TLC +4

ojn] Bargl FFeH Ax, ZetEolE FE
o] Re k¥ Aped 9 S o] 83k w o] At 5
keIt th HPLC w492 2 % acetic acid 58947} 0.5
% acetic acidE &3 50 % acetonitrile &N o]-&
a 71e7) fywer EA3Ia HPLC #exde
Table 21 YERASITE

19 rlo

a

28. A2
BE A 33 WBAT AR
N

ZFo| A Student's t-testZE 33 %o},

1%
rlo
ol
N
O
O
},

3.1, B7NIHUF FE=2

Q'I_l
el
o
[
>.

3.1.1. DPPHHE 0|2t Free Radical A&

(+)- a -Tocopherol, flavonoid 52| FAFEAE= A
ol A dojub= FXAA = XA ghu)Zo] 98| 7l
Alg A A 7aks) gh-gol A A gkt el 4 5
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Table 1. TLC Mobile Phase for Separation of Ethyl
Acetate Fraction and Aglycone Fraction from Quercus
salicina Blume

Eluent system

Ethyl acetate : Chloroform :
Formic acid : Water
=8:1:1:1 (/)

Ethyl acetate
fraction

Hexane : Ethyl acetate : Acetic acid

Aglycone fraction Z 9l 145 (v/)

Table 2. HPLC Condition for Separation of Ethyl Acetate
Fraction and Aglycone Fraction from Quercus salicina

Blume
Condition of HPLC analysis
Column Shim-pack VP-ODS
(L 250 mm, LD : 46 mm)
Detector UVD 170s DIONEX
Detection wavelength 370 nm
Flow rate 1.0 mL/min
Injection volume 20 ulL

2 % AAY in water : 05 %
AAY in 50 % ACNY
=70 : 30 ~ 10 : 90 (gradient)

Mobile phase

a) AA : Acetic acid, b) ACN : Acetonitrile

AR A8ste] AN SAACL FaskA] 23

AHurso] AP O FHN A EHro] BRI FELH o] uf

A2 AAE FE vYe e aEAE ddAE A8

a1 3Hg 9 2T adp) Ao gakst
= e

W& Fato] dobE & ith

7PN U (Quercus salicina Blume) F& 53} v o5&
ARl (+)- @ -tocopherol ] free radical 2~ &3 (FSCsy)
=74 A¥= Figure 1] YRSt 7AW F5&
9] 50 % EtOH F&&<! 4% FSCx©°l 1821 ug/mL,
ethyl acetate %22 9.28 ug/mL, aglycone ¥3-2 825
pg/mLO 2 YERHT F7 AU 3559 aglycone &
go] 7} free radical 2AEAd0] ¥ Ao 2 YEN
11, 71 t}29] ethyl acetate &0 2 Vel A
92 50 % EtOH FZ &2 free radical 2A&/Jo] W
Ao =2 Vet vl Ed 2 AR (+)- a -tocopherol
9] free radical 284S 8.98 ug/mLolt). webd 3+

25

20 r

——

&

=

i3]

o

o

E 2

& %‘1 15

£ 3

8 a

uoom 10

® g ' T

g2 L

S 5

&

@

z 0

[N
50% EtOH EtOAc fraction Aglycone [+)-a-
extract fraction Tocopherol

Figure 1. Free radical scavenging activity of extract and
fractions of Quercus salicina Blume and references.

TN IE- FEE = ethyl acetate ¥33} aglycone #3
o HluwE2Ql (+)- a-tocopherol® H|5=3t free radical

2AZAE eI tH(Figure 1).

25t Fe* -EDTA/H0,H4(0l &L

2d(SEEs)

3.1.2. Luminol Z&HE O]
oA EAtA A
Luminol& Fe™*-EDTA/H;0; AlelA A5 ROSO
oJsf AbstEo] S ]S ofw|tHito] ¥ & kg
(420 ~ 450 nm)& 3H= oz dejA ok A7k
T F259 &40 AR (F ZAeHs, 0SCs) =
Figure 2 Yebl At F7HAU-2] 50 % EtOH ex-
tract FEE9 A4 AAEAFL 0.87 ug/mL, ethyl
acetate ¥&-2 0.054 ug/mL°] il aglycone %32 0.039
ug/mLEZ YETE vluEd-ES s 84 kst
AQ1 L-ascorbic acid& AFH&-3}31 2.1 L-ascorbic acid €]
Z FAebe 150 pg/mLz YERSTh F7A U]
50 % EtOH extract &%} ethyl acetate 2! aglycone
23 BF w28 E AME-8F L-ascorbic acidi® Y EH4d
Aba A 0] F& & 4 Ut} 53] ethyl acetate
aglycone & of|A] EA FHojdk AR 2AGT S o
R Gl

32. 10,98 |EE ARt ®ME#To| mtojof ChE MEE

7T FE2ES o &3liA EAdakael o3l
= A £ Ui BE g3E EQlssith g8+
AZ7} 50 % v}
Aol 75 A YERrdth 7AW 50 %
EtOH extract®] -% 1, 5, 10, 25 ug/mL 2 FEolA 2+
7} 38.9, 64.8, 82.4, 326.0 min, ethyl acetate F&2] 3¢
33.3, 53.3, 96.3, 205.3 min, aglycone 22| ¢ 453,

J. Soc. Cosmet. Scientists Korea, Vol. 37, No. 2, 2011
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04 r

ROS scavenging activity
(OSC 5o pg/mLy
(ol

02

e B e

50 % EtOH EtOAC Aglycon L-Ascorbic
extract fraction fraction acid
Figure 2. Reactive oxygen species scavenging activity of
Quercus salicina Blume extracts and reference in Fe’'-
EDTA/H;0, system by luminol-dependent chemilumine-
scence assay.

O350 % extract fraction
OEtOAc fraction
450 r B Aglvcone fraction

Cellular membrane protective effect

1 5 10 25
Concentration (ug/mlL)

Figure 3. Cell protective effects of Quercus salicina Blume
extract and fractions against 10y-induced photohemolysis
of human erythrocytes (control = 33.0 £ 1.0 min).

1479, 2599, 5125 min® 2 & &EZXOZ AMXE HT
7232 e tH(Figure 3). 10 pug/mLe] FXEolA
aglycone #&o] 71 3k X BT S e
231, ethyl acetate 23} 50 % EtOH FE&ollA = H]
= Al BE S etk naEdE ARS-st
A g4 aAEA| Q) (+)- @ -tocopherol®] AIE BT &3}
+ 10 ug/mL2 “§=olA 380 min o & YERg o 7}t
A FE2EEL (+)- o -tocopherol Bt} Al HE &
It HoAUtE AS & 4 It (Figure 4). 53] agly-
cone 5-& (+)- o -tocopherol?} Bl wsle] T2 &% of
A AR "ol AZE 1S F3E YeRgth
3.3. Tyrosinase Xslf &4

dabd g e] A9l g4 tyrosinase®] Tk

o] 4% L-tyrosineC. ZHE A& EE= dAzpd A4

tjetalgeta] =), Al 378 Al 2 &, 2011

300
= T
C
= T
= 250
E 200
B 150
o
.g 100 _ T
5 =2
2 |
o 50
=, L . B
0
control 50 % extract EtOAc Aglycone (+)-a-
fraction fraction fraction  Tocopherol

Figure 4. The effects of extract and fractions from Quercus
salicina Blume and references at 10 uyg/mL on the rose-
bengal sensitized photohemolysis of human erythrocytes.

250

=
=
5 200 |
L)
=g
2 E 130 ¢
2 o =
T = -
[=
— U@‘ 100
)
]
R
8 50
2
= ’_._|
a
EtOAc fraction Aglycone fraction Arbutin

Figure 5. The effect of fractions from Quercus salicina
Blume and reference on tyrosinase.

4 =, L-tyrosine®lA 3,4-dihydroxy-L-phenylananine
(DOPA) %, 18] a1 DOPA®°4] DOPAquinone®.& 4+3}k
%= 3 ¥ dihydroxyindole (DHI) Z45-E eumelanin ©.
2 A3 s BPeA Fujdes sk

7Y =55 T ethyl acetate 2 9] tyrosinase
A A (IC5) 2 132.60 pg/mLZE YEREIL, aglycone
F3 9] Fg-oll= 2182 ug/mLE YEFST HluEd R
ARE-EE arbutin 7167 #EEe wwAlZ 2 deA
312, tyrosinase A3/ (ICs0) < 226.88 ug/mLo]t}.
AN FE2E9] ethyl acetate 33} aglycone #
3 B arbutin®ll B]E1A] tyrosinase A&/ do]l o &
Aoz Yehgon, E3] aglycone 32 4 & ty-
rosinase A 3&/d-& YERATH(Figure 5). Wk 371A]
U 252 aglycone w38S el 8 A4
v gyt S 0% AR ET

3.4. Elastase X{aff &
¥ 7 A3 Fof £ 8= matrix-metalloproteinases
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Table 3. Inhibitory Activity of Extracts from Quercus
salicina Blume and References Compound on Elastase

Compounds Inhibition
P (ICs. pg/mL)
Q. salicina Blume EtOAc fraction 241.43 + 56.05
Q. salicina Blume aglycone fraction 4118 + 1.98
Oleanolic acid 13.70 = 1.03
(MMPs)+= 9718}, 53] 5447 Widst d@A7F
oM, ze)d W EA4kA Foll gl et MMPs

A4
o|F1 Qe FAAE O FE collagenase, gelatinase
1 elastase 5°] NS e
T ZA0|EE 9o gzka 9 FEAAA ] SlolA
elastase®] &4 Frae wlg- T8tk

A7 U FE 5 ethyl acetate 3 2] elastase 413l
FA(ICs0) 2 24143 pg/mLOE YR O™, aglycone
w2 4118 pg/mLo = YERSTH(Table 3). whehA 3
TIA U =559 aglycone w2]9] ethyl acetate &3]
H} elastase Asl|@4do] A& Hojds & = Q) 3
T 2559 aglycone B8-S HwEA R ALE-3)
oleanolic acid®) elastase A1 B Rt Fe FAS B
SIA T, elastase A3EAZE L2 ursolic acid®] elas-
tase A&l&4d(782.95 ug/mL) [21 1Rt vl =2 A
TS UER P2 elastaseS T3] Aalsto] 33
o eEtA 9 FEAA o] mapt Q& FoE AL
SEh

ol W mm]
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35, AVHILUFE FE22 TLC ¥ HPLC MEEN

35.1. VLR FEE2 TIC dEEY

7T 529 ethyl acetate -5 it TLC
ARvE 1ML Figure 69 YERIATE Ethyl acetate
82 6719 w2 E2H N0, ethyl acetate +3
teFel ¥FEAL TLC AZrEIRS #4947} NP
(2-aminoethy!l diphenylbroinate) - PEG (polyethylene
glycol) ¥ Sk ko ghlatqict 1 A F 6709
w7} gelE gl om, Reghe] 0.95¢1 QST 12 keampferol,
Regko] 09191 QST 2+= quercetin, Regko] 0.8091 QST 3
+ catechin, R¢gke] 04991 QST 4+ quercitrin® = e}
ok 18] 3 Reghel 0.2991 QST 6+ TLCC] Zol& 4
Al st} ARrtEIHS FS AT, T EEE U= A
o7 g% gtH(data not shown). F 545 ols) &
A3} Z}7Z} isoquercitrin (QST 6-1, Rezk 0.32) 2} hypero-
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Figure 6. TLC chromatogram of ethyl acetate fraction
from Quercus salicina Blume and references. Eluent sys-
tem : ethyl acetate : chloroform : formic acid : water =
8:1:1:1 (v/v). ® quercitrin, @ catechin, @ ethyl
acetate fraction, @ quercetin, ® keampferol.

side (QST 6-2, Regk 0.28) & WEFSLTE Isoquercitrin}
hyperosidet= T34 FAI ol 2 zfol7} gloeP 2 TLC
o] dol7} AA] k& Aol Fel7F & dojubA] k2 A
o ot

A7 2259 aglycone & ol T3t TLC A2
vlE 7382 Figure 79 YERASIY Aglycone 32 2
7Rl W= E2]¥3%l o™, ethyl acetate &2 TLC =
EutEIHY U WHS o] gste] FIsgith 1
A} QSA 12 ethyl acetate ¥& < QST 13} L
4821 keampferol @ YEF I, QSA 2+ QST 29 5
3t quercetin® & FERGETH

35.2. LR FE22| HPLC 22N

HPLC AZrETIHE o]&ste] MV F55
% 455 AFlsedch TLC AZrRE 13 e
W& 77t oA FE - et SulE Ay - A%
A 4 9o 2FELS o83 HPLC #41& ot
oAt Ethyl acetate 8 2] HPLC A2vHE138-S 249l
& & Ay TLC AZvrtEa =y 5Y3 d9E el
At (Figure 8). 7MW FE= & 7P 2 555
e = A8 quercetin®.® Ve, I S-S hy-
peroside £} isoquercitrin®] B]53F FE 2 Vel Ethyl
acetate ¥&oA FE A A aglycone +&eof oist
HPLC AZwHET132 Figure 9o Yehligith 258
A5 AMgste] glst A3} peak 12 quercetin®] il
peak 2= keampferol?l 21 0.7 UElgT) o= Eg) FF
ZIA -l = quercetin 2 quercetin Bl @A S keamp-
ferol ¥ keampferol #lEA 0] SATS SIS
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Figure 7. TLC chromatogram of aglycone fraction from
Quercus salicina Blume and references. Eluent system
: acetic acid (v/v). @ querce-

n-hexane : ethyl acetate
tin, @ aglycone fraction, @ keampferol.
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Figure 8. HPLC chromatogram of ethyl acetate fraction
from Quercus salicina Blume at A = 370 nm. @O hypero-
side, @ isoquercitrin, @) quercitrin, @ catechin, ® querce-
tin, ® keampferol.
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Figure 9. HPLC chromatogram of aglycone fraction from
Quercus salicina Blume at A = 370 nm. @ quercetin, @
keampferol.
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AF8-3F L-ascorbic acid (1.50 ,ug/mL)HE]- ot A
A 2AAZAE BT

3) IR FEE] 0,072 459 APT 9y

o that MTERT Tk BE BIoA] T 45;‘40
2 Z71er on, 53] aglycone 3 9] 10 ug/mL &
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= BT
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2 etk
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