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2 ek E AFME AgElvy o FEE I Al dist I8 dAaks] A 4 2 tyrosinase, elas-
tase A3l Aol #3 TAFE FSIATE I Aol tist IwtEd S, S aureus, P. acnes, P. ovale, E.
colill I3t ethyl acetate ¥212] MIC:= 22} 0.13 %, 0.25 %, 0.13 %, 025 %= YEFC™, S aureus, P. acnes, P.
ovaled| A & HEAE YERATH. FEEY free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) 2~718/d (FSCs)
& 50 % ethanol %% (12.13 ug/mL) < ethyl acetate F2(7.07) { & AAAZ EehH 0] = aglycone 3 (6.20)
407 Z718F9 ) Luminol- 2184 88hihgH S 0] 43t Fe' -EDTA/H,0p AlolA] A ¥ 8294 % (reactive oxy-
gen species, ROS) ol tfdt gl o FE5E2 T8 50 % ethanol 5 (0SCs, 1.81 ug/mL) < ethyl
acetate F21(1.70) < aglycone %3 (0.70)s=2.Z, aglycone =& oA 74 & 42 Yeh o) A<euT 2 F=25
o t3}o] rose-bengal® S7HE A A8 F&de] gt oA a3 FASIATE vy A FEES A5
FE YAl ~ 25 ug/mL) 22 FEIS AASAY. 53] TS AAAZ aglycone #3225 pg/mL SEANA 1y
©] 220.00 min© % wi-¢- F AERT G35 et Ay o 58 5 ethyl acetate £8 9] G AA W&
T A7 aglycone 82 TLCAA 3719 W2 F] AL d2uF o FFE2] ethyl acetate w2 °] TLC A&
vE T 4709 w(QA 1 ~ QA 4= FElEom, T 5 QA 12 kaempferol, QA 2% quercetin, 7231 QA 3+
gallic acid® 1% ATt Aglycone & 9] tyrosinase #3187 (ICs0) < 65.67 ug/mLe] AL, elastase #31EHd (1Cs0)
24.50 ug/mLoIQITh. 0142 AR5 Uy o FE50] '0, 52 tE ROSE 2347 AU AT RH 12
3 ROSel tjgste] MEukg BEgrozm A, 53] ek Aol mFd gF-ox] FAtstAEA 2838 5 s

AgonRy sl Fudt 9l G EE 2ANEMY S8 TFeAdE F]lEsith

Abstract: In this study, the antibacterial activity, antioxidative effects, inhibitory effects on tyrosinase, inhibitory
effects on elastase, and components of Quercus acutissima Carruth leaf extracts were investigated. MIC values of
ethyl acetate fraction from Q. acutissima Carruth leaf on P. acnes, S. aureus, P. ovale, and E. coli were 0.13 %, 0.25
%, 0.13 % and 0.25 %, respectively. The results showed that the antibacterial activity of the ethyl acetate fraction
was the highest in the S. aureus, P. acnes, and P. ovale. The free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH)
scavenging activity (FSCsy) of extract/fractions of Q. acutissima Carruth. leaf was in the order: 50 % ethanol extract
(12.13 ug/mL) < ethyl acetate fraction (7.07 ug/mL) < deglycosylated flavonoid aglycone fraction (6.20 ug/mL).
Reactive oxygen species (ROS) scavenging activities (OSCsy) of some Q. acutissima Carruth leaf extracts on ROS
generated in Fe" -EDTA/H,0, system were investigated using the luminol-dependent chemiluminescence assay. The
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order of ROS scavenging activity was 50 % ethanol extract (OSCs, 1.81 ug/mL) < ethyl acetate fraction (1.70
ug/mL) < deglycosylated flavonoid aglycone fraction (0.70 ug/mL). Deglycosylated flavonoid aglycone fraction

showed the most prominent scavenging activity. The protective effects of extract/fractions of Q. acutissima Carruth
leaf on the rose-bengal sensitized photohemolysis of human erythrocytes were investigated. The Q. acutissima

Carruth leaf extracts suppressed photohemolysis in a concentration dependent manner, particularly deglycosylated
flavonoid aglycone fraction exhibited the most prominent celluar protective effect ( 750, 220.00 min at 25 ug/mL).

Aglycone fractions obtained from the deglycosylation reaction of ethyl acetate fraction among the Q. acutissima
Carruth leaf extracts, showed 3 bands (QA 1, QA2 and QA3) on TLC. TLC chromatogram of ethyl acetate fraction
of @ Carruth. leaf extract revealed 4 bands (QA 1 ~ QA 4), Among them, kaempferol (QA 1), quercetin (QA
2), and gallic acid (QA 3) were identified. The inhibitory effect (ICsy) of aglycone fraction on tyrosinase was 65.7
ug/mL. The inhibitory effect (ICs0) of aglycone fraction on elastase was 24.50 ug/mL. These results indicate that

extract/fractions of Q. acutissima Carruth. can functionized as antioxidants in biological systems, particularly skin
exposed to UV radiation by scavenging 10, and other ROS, and protect cellular membranes against ROS.

Extract/fractions of Q. acutissima Corruth can be applicable to new functional cosmetics for antioxidant, antiaging,

antibacterial activity.

Keywords: Quercus acutissima carruth, antibacterial activity, antioxidative activity, tyrosinase, cosmetics
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sHAl o] Fo X QlTH11-16].
A2 W (Quercus acutissima Carruth) & 53

=
o St FIWLOR AT, T, QR 5o Foplop

7b dakAolt, mizte A= BElgAs S, Oﬂﬂﬂfb—
stz AAatel ARgE o] ITH17]. T3t vy
A5, I, g5l AREE o] $hal, St Agol ‘ilr/h_
BauEo] QurH18-20]. & AHE O 2 X tannin, gallic
acid, (+)-catechin, (+)-gallocatechin, 3-friedelanon, A
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2.1. 7171 A Alek

UV-visible spectrophotometeri= Varian (Australia)
9] Cary 50, A8+ FgYol| AF&-3t Spectronic 20D=
Milton Roy Co. (USA) A%, 3}shd37]:= Berthold
(Germany) 9] 6-channel LB9505 LTE
Istek (Korea) Al AHE-3FATE

(+)- @ -Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, EDTA, luminol, heparin, A2 AF-%
rose-bengal, free radical A& ARgSH 11-di-
phenyl-2-picrylhydrazyl (DPPH) radical2 Sigma Che-
mical Co. (USA)ellA 7§15to] AR5 718} FeCls -
6H,O Junsei Chemical Co. (Japan) #1%-2, H.On=
Dae Jung Chemical & Metals (Korea) #|&S A3
o}, eF8-dA| o] ARE-E Na,HPO, + 12H,0, NaH,PO,
« 2H;0, NaCl, trizma base, HCl 18] 3 ethanol (EtOH),
methanol (MeOH), ethyl acetate (EtOAc) & 2% &
= AR S5 Aoks ARSIt AR AREE
L-tyrosine, N-succinyl-(Ala)s-p-nitroanilide, &% A}
€9 tyroinase (12.7 mg solid, 3,960 units/mg solid),
elastase (0.35 mg protein/mL, 7.8 units/mg protein)+
Sigma Chemical Co. (USA)IA {138t A3t
LR o] =9 FA o ARE3E thin layer chromatog-
raphy (TLC)+ aluminum sheet silica gel 60 Fasq (0.2
mm)E Merck (USA)A TF4&tqith vl Ed=E A
23} quercetin, kaempferol, gallic acid, caffeic acid:
Sigma Chemical Co. (USA) el F+Jat3ict. A3 el A
3 AU 22 20089 8€ Agatddistn S
ol AF ko] ol=AE AAsIL Hx F ARESHATH

, pH meter+

2.2, MFE|UF 2o 2= ¢
Az AT < 500 g2 BA AR F 50 %
ethanol 5 L& ©]&3to] dFY &<k FAAZ §- of3tst
At} o] oM 7het Hxsto] 4%1:12 Qi olE AF
of AHg-sFSAt. =& 50 4 &
3—7‘ =3} n-hexanes © %3]'04 H]%“é *J-Er‘—% A AL 0]
< ethyl acetate 3= 7% - FF310] Ipr1E Atk
Ethyl acetate %& © ZH-E aglycone #|Z: ethyl ace-
tate Oﬂf\ Ae Iy dF= A 7hEE E’Egg
o]-gsto] T AAAZ F A2 aglycone I-¢-H =
ol ALE-5 ]—Oﬂﬂ]- A HS ethyl acetate 7187 A
ol H,SO4 ! acetone €95 ¥l 4 h 52 T8 7F

o, FU>

2

Girst AAds A =4 2 161
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23 MFEIUR U 580 BT YN &

231, ABm=F

2 Ao AME dE AEEY Y90+ Propi-
onibacterium acnes (P. acnes) ATCC6919¢} H]&5+<]
Pityrosporum ovale (P. ovale) ATCC12078, 37173 1
2 oFA 1 Staphylococcus aureus (S. aureus)
ATCC6538, 2714 1% &4 o521 Escherichia coli (E.
coli) ATCC23736 = ¥ | As BEAE oA 24k o}
AgSIT

2.3.2. HiX| & HHUEZE=A

P, acnes®] 9]%F vllX]+= Reinforced clostridial (RC) i
A (Merck, Germany) & AFE3F3.02 ™ P acnest= 4 Ceoll
A BstHA A3 72 h Ao &3t AlHoH, TS )
oF vjA] o] HE3S & anaerobic jarellA Gaspack system
(Merck Anaerocult® Gaspack system, Germany)< ©]
gato] Wgste] 37 CollAl 72 h &<+ 714 wiFstel
o 27144 ¥52 S. aureus®} E. coli= Mueller- Hinton
HI A (Merck, Germany) & AH&-stlom & 55 &
37 C incubatorellA] 24 h wjFalaA] ARE-3HAT T3t
H5¢l P ovale®= Pityrosporum BJ#](Malt extract
agar: 6 %, ox-bile: 2 %, tween 40: 1 %, glycerol
mono-oleate: 0.25 %)E AH&stow #5 HEE ¥
30 CeolA 24 h “g<t wiFate] AHE-aF3ITh

2.3.3. & 2™ s=(Minimum Inhibitory Concentration:
MIC)
HAaAFE(MIC) &= $HdulA] gHbHS o] &-35to]
=3 2ol ST =, A7) EEEE
Sk5-3F Wi %] 20 mLZ petri dishell FH3A 1L, ASHS
B vx] Yol 01 mL BE3FAY. P, acnes= 37 Ceoll
2 72 h %o, S. aureus®} E. coli= 37 “CollA 24 h $-oi,
P. ovalet= 30 CollA 48 h Fofl 8¢toz #3318
747}e] 50| T A S FEE MICE A3kt
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2.4.1. DPPHHE O|2%t Free Radical & &d

Free radical:> =3}, 53] 9% x=3}o] A2 4= 11
FH I ek A vt o FEE e o]t free
radical 272/ 5742 DPPHE °]&3skaith A3+
2 methanol®ll €31A171 0.2 mM DPPH €9 1 mLell
ethanol 1 mLE 718kl o8] §%9 F55 1 mL&
H7ksko] 418 the A&o)A] 10 min T WX 3 spec-
trophotometer 2 517 nmellA SHEE SAST 1 &
49 A7 NEE ¥A &2 A5 dlx=T(control) &

2 3 AlRE ¥ A4S 23 (experiment) 0.2 310

= 2el o5l DPPHO] &4 A& Yebdlisith &
A 2498 DPPHO] %71 50 % A% sk A
29 BX(free radical scavenging activity, FSCs,
ug/mL) 24 E7]38H5 )

‘111:0

rlo

ABlank)

Inhibition (%) = {1 - [ ~fAEsperiment

1} x 100
AControl

2.4.2. Luminol LZHS 0|23 Fe’ -EDTA/H0.H101 2
O{A EAMA A7 BM(SSHtEHS)

Holup 7 Eg Xdcﬂ%é% [l
droxyl radical ( - = FuE ﬂ%d‘:}
B A3 o] A A}%fz} Fe“—EDTA/HzomP 7% ROS
(0;"7, + OH 283l H:0,) & A/ A1 L), wheA] o] A
£ olg3hd ROSel wigt & ditstee 54 & 5 9l
q.. ] ::, d/\}g]fﬂoﬂ %1\—1/\}—/\4 /R(]_—}/v] S Ulo]-ZL 71
golE Agw ¥3hd 5 gtk Fe”—EDTA/Hzomoﬂ
A *ME] ROSJ A28 luminol® ROS 7+e] Wh&-
< SR Mi o 4 it
4 178 mLE ¥ thek
st FEO FEES WAlth 0%71011 2.5 mM EDTA 40
pL = 5 mM FeCl; - 6H,0 10 uLZ 7}3+ % 35 mM lu-
minol 80 uLE P 5] 4lo] T3t} o]ojA ghshd
3719 cell holderell FEE ¥l 5 min 9 &< A]X]
% 150 mM HyOp 40 pLZ ¥ 11 3}8h34-3 25 min %2F
=4ttt tx T (control) 2 A Z-&8 tale] FHS
S Y, FA¥(blank)> AlFE7E o] FUsh
Hy0:8} FeCls - 6H 05 H7ISHA] &2 Ao 2 3t
3}8F4k47] 6-channel LB9505 LTE] 2z} Ad-& A8 A
of mAste] Mg 118 Apo|7} AL flEE it &g}
o g A3 AsES the Ay o] Yehgla
A4 2AGA ) A7) gshasge] Al717F 50 %

o gkebdEetel A, Al 35 Al 2 %, 2009

s = "Rk AR 2] F X (reactive oxygen species
scavenging activity, OSCsy, ug/mL) =24 X735} th

L (Control®] cpm - Sample®] cpm)
Inhibit %) = x 100
nhibition. (%) (Control®] cpm - Blank®] cpm)

2.5. Photohemolysisi& 0|28t MZES 1 X
AFE AETE o Bk ofsh A& Y
wh] A3 Fgakhel oF AEEY RdR g9
ol Wt webA o] AW S o] &3t HAES U
o= FAkAe gist MERS arE ST 5 Yt

251 g7 SiEtH H=

AYF= 174t A GHERH
heparin®| 7k A& e €& F 3,000 rpmoi 5
min &< dAlEgste] Ad e IS st i
3t AYTE= 09 % saline phosphate buffer (pH 7.4,
NazHPOq * 12HZO 96 I’l’lM, NaH2PO4 * ZHZO 16 ml\/[)
2 M ste] YAltElstal S o] Wy F2 A A5
o} 33] yHEsto] A, Fefst A48+ 4 T Wi
of B3t AMESI I, BE A2 Ald $ 12 h o]
el etict. 388 AP ou] ggld e wet
Fastelth A&l AHgE AT @ 700 nmell
A 0D7F 0601ler olw] AT = 15 x 107
cells/mLe] ST},

i

of ¥& I A5 8HS 7‘47]'0}035} FEES FEEHE
4z 50 LA H7bskal YaolA 30 min &<t pre-in-
cubation A1) %, F57A rose-bengal (12 uM) 0.5 mL
= 71t geRdE( Whatman laboratory sealing film,
UK) o2 SI9-5 " § 15 min &<t FxAF skqleh

Fgdo dast FxAbe VN AA A 50 cm x
20 cm x 25 cm Z719] ZAF Qbell 20 W HFeS A
stal, ¥F SO ZHE 5 cm Al AT dgdo] &
1 J}O]Eﬂ/\ }\]6—].1,]— 5344-—‘5—3,}_ I‘Lﬂt‘iﬂO] }4 Hoaﬂ'
% 15 min &<t F2AF Gk AP E s
(post-incubation) AlZtel W& A9 I HLE 15
min ZF4 2.2 700 nmolA 3% (transmittance, %) =
S Tekeitt o] spgelA AP dAE o TPl
7k ATt §8A Lol vt B A 20
T F=24A Patict eple] FE5E2] 38| v
Z|+= & I+= post-incubation A7} S8 EE S

jus)
=5

o o

rL H
g

[}

=
=
olille}
‘T‘]—
A=



JYZRRE AP 50 %7 £EHE AN ryS
T-ate] Blaskqict,

2T (control) 2 75°] 31 min® = 2APHE] +
min | & B& A-5-2] Aol AdA o] st
EFtT Rose-bengal-S d7Fstal FxAME < §
9} rose-bengal& H7FskA] il FEARE & A
B ok 120 min7hA = £8o] A2 dojuA] o<k
th B A 43 wHEsto] Hatshgivh Al #
438 H3e av= oyl o] YeRgith

_4

. ) Sample 759
Relative protective effects = —————————-
Control 75

2.6. Tyrosinase Mgy &8

W2 [-tyrosines 7|2 & 3} tyrosinase”’} 344
a4 2gste] AAET] Wil tyrosinased] B3-S
Azt T8 S43H3IT) L-tyrosine (0.3 mg/mL)
1.0 mL, potassium phosphate buffer (0.1 M, pH 6.8)
1.85 mL, A& 0.05 mL& %EL?‘J' 37 CTelA 10 min
BRF B wE ths, WRSEEES Aol ol
W& FAAI71aL, 475 nmoﬂ A FEEE S8
Tyrosinase A3l 5“*—0— 0.1 mL tyrosinase?] 42 50
% N7 =d B A5 s

BT

= (inhibition concen-
tration, ICso, ug/mL) =

2.7. Elastase M3l =&

s}, 53] FEAA = @A e st 28
matrix metalloproteinases (MMPs: collagenase, elas-
tase &)l 2t AlxELS] MEZ A9 sy} FHQle=w
ZFEE A Qi wElA MMPse] AdEyd 542 15
23} oA Frte] dids] Fasitt

Tris-Cl (pH 8.0) 0.13 M®] elastase 7] 21 N-succin-
yl-(Ala)3-p-nitroanilide 1.0 mM®] €3]% buffer 1,300
pLel A 589 75 uL gk buffer 92.5 ulLg F7Fske]
25 CellA 10 min &<t pre-incubation 3+ % ©37]]
elastase &4 100 ul. F7HAFEE 0.0025 U/mL) 3}
o] 25 C &2 10 min E<F T8 ekst 3 410 nm
oA FFEE SAsIATE tixa (control) & A5 thAl
ANzgNoz AH-E EulE 100 uL H7FeF3ith Blank
+ N-succinyl-(Ala)3-p-nitroanilide”} 238% <¢+5-8-o8
41 013 M Tris-Cl buffer 1,300 uL& 718900, &
T AEry gtk

1 ghatsl S 24 24 2 163

Table 1. HPLC Conditions for Separation of Ethyl Acetate
and Deglycosylated Fractions from Q. acutissima Carruth
Leaf

Column Luna 5 g C18 (L: 250 mm, LD: 4.6 mm)
Detector UVD 170S Dionex
Flow rate 1.0 mL/min
2 % Acetic acid : 0.5 % Acetic acid
in HO in 50 % acetonitrile solution
Mobile (70 : 30 ~ 10 : 90, Gradient)
phase for ethyl acetate fraction
(50 : 50 ~ 0 : 100, Gradient)
for aglycone fraction (deglycosylated)

2.8. TLC ¥ HPLCE 0O|8%t M2|LHF
220l &4

AUt o FE8 T ethyl acetate 8 ¥} agly-
cone ¥&85 100 % ethanololl =<1 . syringe filter
(Milopore 0.45 pum)E ©l&3to] ofistal o] oA
TLC ¥ HPLC #41& 918t A= Ol%o}“r:}. TLC &
Aol A A L= ethyl acetate #22] 7
tate : acetic acid :

HO
A

MK

=29

2 ethyl ace-
formic acid : water = 100 : 11 :
11 : 10 (v/v)<, aglycone #3232 chloroform : acetone
. formic acid = 50 : 16,5 : 85 (v/v) & AR5l £4
39t AlE &le ojn] W ¥ H3GshA 217, %g}y_
rolE BFEEAO Ry whd Ao W A S o] &9

LEE we] A o= ERlskglth HPLC —ri%

% acetic acid 2N 05 % acetic acidE -3+ 50
% acetonitrile 78NS 7]&7] SH O FElekal L,
o] Wl HPLC &% Table 1o WERASITE

2.9. EAIAzE]
RE A 33 vlEael T

Z=o| A Student's t-testZ 3T}

Az v 9 500 g& #2550 % etha-

nol 5 Lol 459 &3t AAA & o]y} - 7isteto] 3¢

FHE Atk o] We #%E% 24.50 %°]3t}. Ethyl

acetate 22 50 % ethanolZ %3+ 22 n-hexane®

Z 82N B2 AASE H ethyl acetate 3L %

skl - sFeaL F5EC] oF 1.20 %olloH,
/\

ethyl acetate =& At 71573 AlAA &= AASH
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Table 2. Minimum Inhibitory Concentration (MIC, w/v%) of Ethyl Acetate Fraction from Q. acutissima Carruth Leaf Against

Various Bacteria

Q. acutissima Carruth leaf extract

Q. acutissima Carruth leaf extract

Strains (50 % EtOH) (EtOAc fraction) Methyl paraben Quercetin
E. coli 0.50 0.25 0.13 0.06
P. ovale 0.25 0.13 0.13 0.15
P. acnes 0.50 0.25 0.25 0.30
S. aureus 0.25 0.13 0.25 0.15
aglycone?] 552 0.08 %St} Ethyl acetate #3&-2 35
Fehuieol B ol TN GO, aglyeone BN g
i= ethyl acetate 3] ZefH 0| oA & A A & '*E 12} {
2hR o] EVF EAIRT 2 Aol A= 50 % ethanol 5 o5
%5, ethyl acetate 32, aglycone w3 Agdof A& 2E o}
ahoint. X .
s °] :
32. M45RUR o FEE20| o7 g4 5X £
e |
3.2.1. 7ol CHSH MIC Tot 2 .
H 57}l P, ovaleol] Hi3E ey o £8E 5 50 50%EOH  EtOAc  Aglycone  (+)-a-
% extract Tg%J MICE= 0.25 %© ] 1, ethyl acetate & B extract fraction fraction Tocopherol

9] MICE 0.13 %% YEFSIT}, ethyl acetate ¥3-2 3}
ZhEo| A WA 2 ALE-5F1l 1= methyl paraben (MP,
013 %)3} HA ZpHo]= Al quercetin (0.15
%) BluSkS Wl vl rEAdS WER ST o
E54?1 P oacnesell st vy o 8= 5 50
% extract F=E2] MIC+= 05 %, ethyl acetate ¥3&-2
0.25 %3 JJEFSITE ethyl acetate #-22] Z-¢- MP (0.25
%)%} vluste] FUst FJojtEt S YERSL
A ZEFR ol A&l quercetin (0.3 %) 3+ W] w3}
Re AT T Fol=sd SS YERSIT ol 4
W= v o E8Ee] gl faEd A 2
s Nl §87Fs/d0] Ea5 AAFSTH(Table 2).
ALE wAH 54 Ale 7lsoly degdss okt
T AARTIAY AltAAlE AFEAI717] 9l 49
GatA o] e, sl Al Moy s
9] 8l ohekst TR WAL A7 ARSE AL
Atk YRR o7 ARt AlxzuS ghste] Alds A
A7) 718 &&8te] shdoll §85aL Q= U

O

L >
ol
=t
)
it

o
X,
%
2
O
l
re
i_:‘l
=)
-
o
X
v
ol
ol
2
e
)
, oo

Al HEZ QA d)Fof J&TFS —er] ok
29 Abgste] o a8 98 £ e =4 A
AHESHE Zlo] F Qs o]y

§
o rr
N
N
ojr
o
o ot ¢
N
w8 P o X

o gkebdEetel A, Al 35 Al 2 %, 2009

Figure 1. Free radical scavenging activity of extracts and
fraction of Q. acutissima Carruth leaf extracts and (+)-a

~tocopherol.
ol 2T o2 AMEE 3714 752 E coli®} S. aur-
eusell thak ~ E]L]’T Qle] A7ed 54 43 E coli

|

of thaliAl= B]—U—E;‘g_oﬂ Hjsto] whe GA-S ERSITE
T2 S, aureusell st AV o 8 E F 50 %
extract F=&2 MICE= 025 %= MP (MIC: 0.25 %)
o} njwate] LS FH eI RS, ethyl ace-
tate 82| A% MIC7} 0.13 %= MP (MIC: 0.25 %),
quercetin (0.15 %) 3} Hlwste] & FHAEHS YeER L

Aee & T Uk A ARE AL Q= WAL A
7Y HHAHORE 02 ~ 04 % XJE S5 ] el M A

3.3.1. DPPHEE 0| &%t Free Radical 2~71&M
AA ] glo] GAAA = A gzl &) 7|
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Figure 2. Reactive oxygen species scavenging activity of Q.
acutissima Carruth Leaf extract and L-ascorbic acid in
Fe’"-EDTA/H,0; system by luminol-dependent chemilumi-

nescence assay.

Table 3. Effects of Extract from Q. acutissima Carruth Leaf
Extracts and (+)- @ -Tocopherol on the Rose-bengal Sensi-
tized Photohemolysis of Human Erythrocytes

T5o (half time of hemolysis”)

1 5 10 25

Q. acutissima Carruth 4320 6332 7863 9952
leaf extract (50% EtOH) + 539 =+ 817 + 12.11 * 3.73
Q. acutissima Carruth 5380 74.00 8150 101.00
leaf extract (EtOAc fraction) + 315 + 738 + 652 + 5.79

Deglycosylated fraction from
Q. acutissima Carruth leaf

Concentration, ug/ml.

63.80 172.00 198.00 220.00

extract (EtOAc fraction) +258 £ 473 £ 849 293
(+)- a -Tocopherol - - 581'050 3463;5
L-Ascorbic acid - - - 311'05?0

YControl, 75 = 310 + 1.0 min

A AR WS AHEALE S AR AL

oIt} (+)- @ -Tocopherol 52 FatshAl= A&

o A A7 dakstetr| el A4 FoNE Agsto] ANt

S-S FAANL o] u] a4 FAR ZEE LA
3L 9F4 3t free radical?l DPPHFS] HH-8-& =3}

—’Fﬂ‘%—r(Q acutissima Carruth)

Q1 (+)- @ -tocopherol®] free radical
2782 (FSCso) %— 4 A= Figure 1o YeRAITE &
THUF o FEE2] 50 % extract FEE2] A9 FSCx
7} 1213 ug/mL, ethyl acetate ¥3-2 7.07 ug/mL, agly-
cone ¥ 620 ug/mL o2 YEPTE 1 9o vlw =2
2 A3 (+)- @ -tocopherol 8.98 ug/mLE YERT

o
>
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b
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= Aglycone fraction
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Relative protective effects for erythrocyte

Figure 3. Cellular protective effects of Q. acutissima Carruth
leaf extracts against 10,-induced photohemolysis of human
erythrocytes (control = 31.0 £ 1.0 min). Relative protective

effect = sample 7 s50/control 7 so.

Relative protective effects for erythrocyte
IS

I

Control 50 % EtOH EtCAc Aglycons {+)a- L- Ascorbic
extract traction fraction Tocopherol acid

Figure 4. The effect of extracts and fractions form Q. acu-
tissima Carruth leaf extracts and (+)- a-tocopherol at 25
ug/mL on the rose-bengal sensitized photohemolysis of hu-
man erythrocytes. Relative protective effect = sample 5

/control 7 5.

3.3.2. Luminol &S 0|88 Fe’ -EDTA/H0AI00l 4
oM EMMA A7 SM(STAERS)

Luminol ROSel| 93 AlslE o] &5 AFEe] ofv]
Tehibo] # 5 whg(420 ~ 450 nm) & SH= Aow &
24 2tk Luminol %39 -E ©]4-3 Fe’-EDTA/H,0;
AlelA AR ROS &7 4 Arevr o 55
& spehibg-S A S Figure 20014 & 5 itk €
A A (FFERs, OSCs) > v 50
% ethanol F&2°] 1.81 ug/mL, ethyl acetate &3 o]
1.70 pg/mL, aglycone ®¥°] 0.70 ug/mL= YEFITE
webr FdAaEls2 G2 Al AT aglycone H-E o] 50
% ethanol &% Y ethyl acetate FE 2R} Fdik4
Aol F& & T ATk FE AAAA aglycone
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Figure 5. The effect of extract and fractions from Q. acu-
tissima Carruth leaf extracts and reference on tyrosinase.

32 v EAZ A3 L-ascorbic acid (1.50 ug/mL)
By & 84S BT

9 Figures 3, 49 YERISAT
AY T A3E7Y 50 % = dels A rs0)S

p

MER o] 45 I vebdt} el 9l
aglycone #3212 1, 5, 10, 25 ug/mL2 F% H oA &

T =4 (w50l ZH2F 63.80, 172.00, 198.00, 220.00 min)
O AER3F G35 YERITE Ethly acetate &89
73-9- 53.80, 74.00, 81.50, 101.00 min, 50 % ethanol F=
=9 7% 43.20, 63.32, 78.63, 99.52 minC % FTELJEH
o7 MEINT a¥dE YeERAA T aglycone F3 o
Hlsl v G35 Yehdloh web AlZRS b=
25 ug/mLelIA 50 % ethanol %5 (99. 52) { ethyl ace-
tate ¥2(101.00) < aglycone 2 (220.00) i vreby:

a1, ol A8 FAtstAlel vl E “H A (H)-a
-tocopherol®} =84 &AFe}AQ] L-ascorbic a01d°ﬂ H] 3]
g FAERS S BTtk Ak A AR o]
FolA Q17] wFel 4484 9] L-ascorbic acid:= 25 ug/mL
FEoA AR tish Al BedidE Ao vERY
A kspet wiek DLO] AAE aglycone P 5ol
AR FFAIER S GA o Z o7 A7kt

)
TEE—Z];E

A 7198

3.5. Tyrosinase il &4

el Ao Qloja] A F A tyrosinase®]t}. ©)
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Table 4. Inhibitory Activity of Deglycosylated Fraction, Ethyl
Acetate Fraction of Q. acutissima Carruth Leaf Extract and
Oleanolic Acid on Elastase

Compounds Inhibition

P (ICso, ug/mL)

Q. acutissima Carruth leaf extract
(50 % EtOH) 92.50 + 450

Q. acutissima Carruth leaf extract
(EtOAc fraction) 2225 + 425
Deglycosylated fraction from Q. acu;JSSJma 92450 + 4.95

Carruth leaf extract (EtOAc fraction)

Oleanolic acid 13.70 = 1.03

B tyrosine © EHE] AlEE = dehd A 2 S
tyrosine®| 4] 3,4-dihydroxy-L-phenylananine (DOPA),
DOPA 4] DOPAquinone, ~12] 3 dihydroxyindole (DHI)
ZHE eumelanin .29 M-S FHvsh=d] ot}

AR o F2E = ethyl acetate EE oA G2
A A% aglycone 82 tyrosinase A31E3 (ICs) ©|
65.67 ug/mL, ethyl acetate T 117.67 ug/mL= agly-
cone =& 9] ethyl acetate T v]3l] Ex & A
= B3t ol& vl AR ARESE 7)eA sdES] v
WA 2 2 427 arbutin®] A3 244 226.88 ug/mLel
B3| A & Z tyrosinase A3&/dS R} wEhA agly-
cone 27} ethyl acetate &3-S sgFol 83 49

v F 37} Q1S Aoz AlgH K Figure 5).

3.6. Elastase X{sl
P Ra R =l S s

A % off oJal ity 9F W9
o] &2 3= matrix-metalloproteinases (MMPs)+ 3] 5
=3}, 53] FE88 % WS #A7 vk MMPsE ©]

F= T84T F collagenase, gelatinase 2 elastase 5
o] lom, JHe] g7t W FEA ) U elas-

tase®] &4 i vl Fasith

"V\E]Ur e FEEL 50 % ethanol F=E91 4§
elastase A& (ICs) ©] 92.50 pg/ml, ethyl acetate
232 2225 ug/mL, aglycone #3& 2450 ug/mL<
et £3] ethyl acetate 32 A9 Bl EAZE A}
%—UP oleanolic acid®] A&|&4(13.70 ug/mL) Ro}i= S
& S AR I5- &Y ”ﬁ] T8 #Ask=
HH(Table 4).

elastase® F23] AT 5 3 Alm
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Figure 6. TLC chromatogram of ethyl acetate fraction from
Q. acutissima Carruth leaf and references. Eluent system:
165 : 85 (v/v).
D: kaempferol, @: ethyl acetate fraction, @: quercetin, @:

chloroform : acetone : formic acid = 50 :

deglycosylated fraction, ®: gallic acid.

37 MAFE|UF o FES2| TIC ¥ HPLC U2 24
370 AFEUF o FEE9| TIC 42 24
A= Figure 6

FEE TLC AZRvE IS
of el 3lt}. Figure 6 50 % ethanol® F&3+ A=
L 9 FEEZHE AL ethyl acetate ¥8 2] TLC
EEE}E:’—E’JO]U{ ool WA ES weE
23 el 9l9) ethyl acetatate 3
47H«] T(QA 1, QA 2, QA 3, QA )& F =tk
TLC Z7A Z8H =0]E aglycone 3712 w2
2150, o] ethyl acetate & 2] 3719 w(QA 1,
QA 2, QA 3) %} FY33lth Figure 69 9= TLC A=
ntEI A FElE WE 24 oA FF - o deta
)2 7o) . AZAA AL w FOor 2 o AN
A1Z1 ¥ ethanol X7 o]&& HPLC #2]9]
AHE-EE O 24 Figure 60l Q= ZF v 5o] o ZefH
ERI7bs gotraiat siqitt o9} 97 UV/Vis 5
AU ER Y ZEhr ol & whan 5] 3shA] do]E
= ZFEAE o] 8sto] gRlsto] gRlg A3 QA 1
+ kaempferol, QA 2% quercetin, QA 3% gallic acid=
SlE T ©o] T QA 1 (R 0.85) ¥ QA 2 (Rs 0.69) 7F
kel 9 FepR ol A 0 7 SRIgt Ayt FT}
7Hd x1g Aoz LpERskT)

mmm%
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2 9=
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3.7.2. MFE|LR o FESC| HPLC HE2M
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Figure 7. HPLC chromatogram of deglycosylated fraction
from Q. acutissima Carruther leaf extract at A = 254 nm. 1:

gallic acid, 2: quercetin, 3: kaempferol.
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Abg8le] peak 1, peak 2 %
gallic acid, quercetin, kaempferol®l-& 5}01 &g a1, 3714
EA 9] A8 gallic acid (peak 1) 32.27 %, quercetin
(peak 2) 45.15 %, kaempferol (peak 3) 22.58 %= L E}

WAL

9 peak 32 Z}Z+

4, &4 =

D) ArEvy 4 242 5 582 50 % ethanol 5
52 2450 %, ethyl acetate ¥&2] ¢ 1.20 %, eth-
yl acetate 24 & A AAIZ aglycone w22 0.08
% ©)3Att.

Aaelus oo gaEAd 5943 P oovale, S
aureus, P. acnes, E. coli*ll It ethyl acetate % <]
MICE 217} 013 %, 013 %, 025 %, 0.25 %= VFEb L.
P ovale, S. aureus, P. acneso|X & 34
Ehfiglon, A WA, A 2A Hgto] Fi3] 7]
o€t}

3) Ay A FEEY free radical AAFE
(FSCs0)> 50 % ethanol == 1213 ug/mL, ethyl
B3 707 ,ug/mL ethyl acetate & oA & A|
AN aglycone #2620 pug/mL= WERSTE

4) AU o FEEG @A 271879 (0SCro)
<2 50 % ethanol +% % 1.81 ug/mL, ethyl acetate =%
1.70 ug/mL, ethyl acetate 82| & #| A3t aglycone
F32 070 pg/mL=E aglycone 7 2 A4
< et

acetate &

FE=e0]
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