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4o QBLzo| F&aA FAE wet A Al Y BHl nEHI
glon ZrHoz Fa2e¥ AR FAHAE BAAATILE AR
e Aol 8 Z¥st H1 A

Aorgste] Was A oste] HAH WA Az Age] 7R A
A5]3 glon, o|st tlEol Al @ BAlol d2 EoAUA AN, s
m wzte] oAsl DAY WA FAs A giF A7 WE LEA
FH o JYot?

Ars TN Y Be 922N G38%) AE U7l F 21%E AAF
T gon 74 AEL oA TRY ALE AR FEAR s FES F
A AED B30 oF AUAATPIE AS5Tch T2 ol 2ol A3 A
Ao MMz BRF ArolAT AQF BaFE 714 4T Fd2(ground
state triplet oxygen)7t MW FA2Al, LAl slstepE FIEA, F3}sNkE
zo 7% 23, setd, #3A 89 S 48] superdxide redical(0z),
hydroxyl redical(HO - ), hydrogen peroxide(H20z), singlet oxygen('O2)# &
wrg o] uje = BAAA(active oxygen)Z AVHB A XFHA At
e dorE FEAL AU Y?

GYALEN B ATE QA ez A2 P AFL: A= ¥
ok= sjolt). AT Be B 2EHAE AT WA HFY AT
(Reactive Oxygen Species : ROS)& AN 7 o2& AN AZL AANY
gua g A% 48 5 AP X AHEE I I <
A9, guy 2 A4S 5 4F FHe dog B ok, =AU =] v 2}
pe A7 BE Ay, AIDSS 2& A B0l Y& A2 HA HI g
o mRygE 2AsE Ao deiA YrFig-1)

wapd QAU free radicald) M-S AATE Re AF AWS 4¥E 5+ 3
o wat opUg w3 Aol UoIA ¢ FaFP 242 WFHUA ol 2 Ris



A7t AL Yot?

19569 Harmanol ¢)3te) =39 free radical’dol AZd olF o4& AA3
Coge A7 naRz glEd, AddM AT TS AAGE A
e AR & ks Aol oMoz sMssthe Bt ML A
ot} o ¥ AAST B JE Ao GHAUAN FHANE ol 21kl
Aol oA

Free radicalol@, #& o2 @t 149 AATE 712 44 £ AT
2 Qo o] AL ugAo] o}F Astm 1 9ol ¢ e, A s
A= 93 oA o 100x o] viF2Ed Wt superoxide (02), hydroxyl
(OH - ), singlet oxygen( - O2) & #ajitte] 9 19109 29 120 A
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Figure 1. The Generation of Free Redical by Environmental Facts®
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2 gprth oY AL ATOAT fadtae AETE FAYEHE
o] #A+sh(lipid peroxidation)@ 4 e BoAX MERE HAsjn 7F AEAH
gAAg qETE RHSIE Fh o|E FHAAES AFAA A AARH
Aol BAYel BEXE BAZA, B4 AV 3FHE AA9 2~5% A
= oa BAALZ uiHo] Ak Fi AN AP AL AHE AsH
g mEoy, Mol Aas FE =& Fo| B 4o fd ML= A, @
Wa DNAS £AAA AE T4 7% AZdE AA o1dE Yoc?

8 A8} 2l (antioxidant) & A8t 2 E# 2 (oxidstive stress)2 st APHAS
AstE e 27st 2 A A V% g A8 Woldte 2 BT RAE free
radicald] E4& AT ®ak oy o) AMEEE A Fo
Soly} 9ol A= EF Asld osiA doju AFS) WMY Fud d
g Ao A, 2fn AFY AL YARAY AANL T A 71%< 7h
A BREL 2AHVE G ojd FastAle] FAELe AT Aste =7
A free radicalolt} peroxy radicalol 4 hydroperoxide& 4/d3t= &2 v
oz dgastn A FYEZ AVAYNoEA A3HE AT F AR

AL 2AYE F Qe FAsACdE  superoxide dismutase(SOD),
catalase, glutathione reductase 59 EAAIES 434 gak s} A ¢} phenold 3}
& flavoneS- =4, tocopherol ¥, ascorbic acid, carotenoids, glutathione, ©}¥]
wAIS o] WA FAsiAlel  BHA(butylated hydroxy anisole), BHT(butylated
hydroxy toluene), PG(propyl), TBHQ(t-butylhydroquinone) 59 &4 #FA3HA
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= olzto] tAEA LAS HANYA VAZZRE, AA | A Fus
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A 2% a-tocopherol, vitamin C, carotenoids, flavonoids o] &#A Y&, o
A A FHE Q= B BB de BEHO low, 53 w2
27} o]2ojd Boi= AEA EFSo|TP 53 A fdd 234 dARES
free radical® BAAES WAL AAFAY AANAXN Aste] 4T AELEA
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F9 f2e 2d r)59 FFE #H V&9 2ol FF B I A=
A

A2 71543, 1E%9 #A4 2843 A Pol Falo] vehdx glen, ol
e $sgTe) AR 715A SFFY AFol ERdn. HA HAFe=
NESE ST AFe 20270 AAMAA 60 /N BA=E HEolI 2
m 2002 3H5MlY A AN A FAYE Aoz FAADLY

A7) 2ue ST o FYABAME %F 50%E olv] doiNL,
Au st BopNE oFE fgor T WA 2 ANFE F4sn ddelE =
233 ZU el E E3) cosmeceutics(33% cosmetics®t ¢ %FF pharmaceutics
o Ao} AL 71 AFE wAF Aejolrh 2147 IFIIHA e
Agwz & 714 FFE Boprt AA AAHE 7] ASA cosmeceutics=
Ao 1754 NAAY ALe A% 77t Basn”

Az Ad AgHoln BANFH 2uFAd e}, BAke THFHEY U
g M Agdad o|277A, GFd VALAE ol & HFFANL o F
oJd AASATo AN St Uk Ay ATl A AAHeZ AA
A 20008 71des 2 FE vl AAFYE Fa AP T AFS
o] R2L 0|23 o, x4 FudA Bu=En AL AY BRE AFSl A
Ao HFEYL YAST Qe Aot AAFe sAFe]l EapFEd o=
P AAdzoaE Aol A AgsAz gov, frlweln TR AF
So} W§ AnREe AFst PolAHA HAHor Aol YFHE AFH
Hlo] oot AP TrEA AFol MEA BAE ol A& W= I
=

AZEEE Fuise HAgod X AP AF Ho] FEFo] X
gi, Za AgF A7 AEs He FAAGon, Fepatd Aol T B2
A9 50~70% 7t AAst] ThgP AABo] ARG oA AFAAY 5
A AAE 249 7154 FFE A7 Fasith

B dToNE /154 HFE 24 ALe A8 AFxd AP} A 10F
o] AES o]43l9d DPPH radical scavenging test, tyrosinase A& A,
elastase A3 B4 5o FAHAML 3AUHTables 1~3). 2 F A2 4ol ¥
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Table 1. DPPH radical scavenging effect of Jeju native plants

DPPH radical scavenging effect

No. Sample Scientific name

RCso(g/mL)
1 Aok (S Actinidia arguta Planch. leaves >200
2 gk (9]) Podocarpus macrophyllus var. maki Sieb. leaves >200
3 U&4(7HA) Podocarpus macrophyllus var. maki Sieb. branch >200
4 B P (9)) Torreya nucifera (L.) Siebold & Zucc. leaves >200
5 v 2 (7HA]) Torreya nucifera (L.) Siebold & Zucc. branch >200
6 AFEzZ(Y)  Sasa quelpaertensis leaves 283.1
7 vl 3F-(7HAD) Maackia fauriei branch >500
8 M FEH(R) Thuja occidentalis L. leaves >200
9 Aey=w(7}A])  Thuja occidentalis L. branch >200
10 E7FNYE(Y)  Quercus acuta leaves branch 64.17




Table 2. Tyrosinase inhibition effect of Jeju native plants

Tyrosinase inhibition effect

No. Sample Scientific name
ICso(g/mL)
1 AbchE(8l) Actinidia arguta Planch. leaves 21752
2 (e Podocarpus macrophyllus var. maki Sieb. leaves 5852
3 34 (74AD) Podocarpus macrophyllus var. maki Sieb. branch 69.29
4 v () Torreya nucifera (L.) Siebold & Zucc. leaves >300
5 H] Pt (7HAD) Torreya nucifera (L.) Siebold & Zucc. branch >300
6 A&z ul(9)  Sasa quelpaertensis leaves 246.7
7 £ U4F(7HA) Maackia fauriei branch 86.5
8 M FZu(3l) Thuja occidentalis L. leaves 105.80
9 Aoz=w(7tA])  Thuja occidentalis L. branch 81.31
10  B7HAYF(Y)  Quercus acuta leaves 4259
Table 3. Elastase inhibition effect of Jeju native plants
Elastase inhibition effect
No. Sample Scientific name
ICso(pg/mL)
1 Atk (Q) Actinidia arguta Planch. leaves 71.84
2 k() Podocarpus macrophyllus var. maki Sieb. leaves 3445
3 UgE(7HAD Podocarpus macrophyllus var. maki Sieb. branch 31.22
4 H] A 5-() Torreya nucifera (L.) Siebold & Zucc. leaves >100
5 H) 2} F(71A]) Torreya nucifera (L.) Siebold & Zucc. branch >100
6 AFEZAW(Y)  Sasa quelpaertensis leaves >100
7 8| Y2 (7}A])  Maackia fauriei branch >100
8 A FEA(R) Thuja occidentalis L. leaves >100
9 Aepzwl(7}A)  Thuja occidentalis L. branch >100
10  EB7HYF(Y)  Quercus acuta leaves >100




0. As 2 9y

1. A%

2R (Quercus acuta)E FUHEFel &8e TRV, e AHER), 7t
A, 2N, E74AE, WA AFE)eE £40.

gpAurE A7)&F AN Aete Fol 20m, XEF 60cmel g3 Ve
2z A0 ge 7tAe FAG o] Aol AT FFL olET FyE HA
Y3l sAge] £ gedelx od shxd & o] HMo] uAg 294 7t
Ae do| gon #Ae AFMoz 99 EE ©dP9 A5 B

e oZuxn HeoE A 7HAe tEo x=@de | 24 dE= QoA gt
= dolxn 7§98 E: U g% 2golth I e A2 EAola A
vage @ =sdojy shPgAst AT e & Bl 24 go] =
o] YxAgt & "ol

ojr@aez £e 590 Fu nFRA A FRINZ ol A 2 A
T, gmolate 9o 2y AMrh. 6749 A A=A} 3709 g&nEst o
guje ARZA Zo| 2em? EBIPoln th&sl 109 d=th o2 4
LE(RCEE) ] ST

S2o AabdEs AFES a2 350 ~ 500 mol ¥E3}Z AT A& F
2 gudE Exac 99 bR F4vt s AL MEHA YR (for.
subserra)&Fi W @XM AT

Quercus® % o] ASo|dA Z Fo Xdo] WA ¥ FEFEEFETA
Ug, JAAGE, AU, E7HAUE, M7FAFE)E cyclobalanopsis$ &2 =
PA71E gAE Aok

2AAUREGE o2 EAY Mol HedA HEIUCH” Z2A71 +4
T B mARNA XL W oot BEHo] 3 A o] = AxTH FobA
Az AFA, AFAEE de] AR)E 2oln YT 7Heole EEHA



W7 Qoish AER o] i Aol HE & ew, g ARl FHE
3 MALE WA = FEL dw, od, tig, MAL Aol AEY,
geredol okt A

B AFdAE AFNA AL Y B/MGE deln BRazeheEad
He B 24EAL 94 £ B SARAG



2. Aok 2 717

B A AR 22 2 SR8 188 §WELS Merck it AESE AL
2849t} Column packing material& RP 18 (YMC-GEL ODS-A, 12mm, S-75
(m), SephadexTM LH-20 (Amersham Biosciences), normal silica gel 60
(230-400mesh ASTM)& AH&-8t1.20], TLC plateE silica gel 60 FusiS A}-8-3}
gt TLCAAA 2 2S¢ #Asy] A8 UV lampE A&t A Y
TLC plateS visualizing agentol A2 F heat gung o]&3te] AEAIAT

Visualizing agent2% 3% KMnOs, 20% KzCOs R 0.25% NaOHE &3& +
gde  Agstgc. A= F3=E ARV ANz UV/Visible
spectrometer Biochrom Libra s22 (cambridge Inc., England)E o] g3t on
FzEAM o]£39%Y NMR (Nuclear Magnetic Resonance)& JNM-LA 400
(FT-NMR system, JEOL)& °l&3t%e™, NMR 22 AHEEUE EWle
NMR #-& Merck ite] DMSO-ds7} A1-8-5 Arct.

Pas e 4 A¥L 87 Astd A8 DPPH Al °f2 DPPH (1,1-
diphenyl-2-picrylhydrazyl, SIGMA #t)7} A= AT}



3-1. B7HAUE 99 #2

¥
Mo

g

Az® B2/AUE 9 6698 g2 70% ethanol 13.4 Lol 2 A3, ANA 24
A7 Eot ASAAG. 2NN NBE Y FY ARE ol o Ant #
sglom, olst e Wyoz ReF TAld Ut TUYF =AW= 33 ®k&E
ARG dFEly dojd dde 4T F& Abol A rotary vacuum
evaporator® %3t 70% ethanol & & 160 g= Aot

o] 70% ethanol #%2& 3t H0 10 Lol A% A7|2 FA &AM met
&xH o5 R8st n-hexane, ethyl acetate, n-butanol, water fractiong AN
thH(Figure 2).

Quercus acuta leaves 669.8g
70% EtOH

Extract 160g

n-Hexane HO

[

EtOAc
1927g(1204%) 1O

n-BuOH HO

Figure 2. Procedure of extraction and various fraction from Quercus acuta

leaves



3-2. BT A9 84 A ¥

gu) 233le Aol ethyl acetate fraction(19.27 g, w/w)e celite2 FAE
glass columng °]&38e] ¥¥& sk AHe " £289lE n-hexane, CHLCl,
diethyl ether, ethyl acetate, methanol& A}-8-3}o] 5709 2332 AU

Celite2 9o} A diethyl ether #8E 3.13 g& H7/H&"i(Hex/EtOAc = 10:1)
— (EtOAc/MeOH = 11002 Al83d step gradient® vacuum liquid
chromatography 2 A3 TLCZ &Ad F 6709 fractiong AL

VLCE & 6709] fraction 3 V-3(7236 mg)S Sephadex LH-202.% 314
glass columnol loadingdte] 7 7H-8-v}(CHCl¥MeOH = 2/1)& Agste HAMAZA
t}, oy AL FHAL TLCE #9213t se-1, se-2(3185 mg), se-3(81.5 mg),
se-4(20 mg), se-5(11.2 mg), se-6(58 mg)9] FIESE AU

Sephadex 2% @o|® se-3& normal silica gel chromatography & A A|
(CHClyMeOH = 10/1)3e] 271¢] fraction® fraction 3-1(1 mg) ¢ compound 1
< aut

Sephadex 23 2ol se-4 5 MeOHl =7 o= AL dojuo] fraction
4-ppt(1.1 mg)2! compound 2& AU

Sephadex A% @913 se-6& Al ¥ Sephadex LH-202.8 2% glass
column®ll loading3tel 2 704v1(CHCly’MeOH = 2/1)& Apg3te] AR AT ©)
W e Exyode TLCE #2903t 378¢l fraction?t fraction 6-3(4.9mg) !
compound 3 & YA



Dried Quercus acuta leaves (669.8 g)

Extracted with 70% EtOH 13.4L.x3
Stirring for 24br at room temp.
70% EtOH Ext. (160 g)
Suspended with water
Partitioned with each solvents
n-Hexane layer EtOAc layer n-BuOH layer H,0 layer
(19.27g)
Celite C.C.
n-Hexane CH,CL, Et,0 EtOAc McOH
(27.6 mg) 6.57g) (313p) (6.73 g) (1.36g)
Vacuum liquid chromatography
(Hex:EtOAc=10:1) -+(BtOAc:MeOH=1:10),
step gradient
vi V2 V3 V4 VS V6
(16 mg) (723.6 mg)

I Sephadex C.C. (CHClyMeOH=2/1)

[ I I I I I

sel se2 se3 se4 se5 se6
(3185mg) (815 mg) (20 mg) (112 mg) (58 mg)

Normal phase C.C. Sephadex C.C.

(CHQ,/MeOH=10/1) PPT in MeOH r | (CHC1,/MeOH=2/1)
61 6-2 63 6-4

31 32 3-3

(1 mg) (1?:3) (1mg (T6mg (49mg
compound 1 compound 2 compound 3

Figure 3. Isolation procedure of the compounds from Quercus acuta leaves



4. 84 A

4-1 3213 &4 28 ; DPPH radical &7 €4

1,1-Diphenyl-2-picrylhydrazyl(DPPH) AARLe FHYsA 2ol BEF
A3 Ay os 53] phenold aromatic amines?] 3 FA9 ZFA
Po] A&t Wyolth dFY d8d diphenylpicrylhydrazine2 #2le] 743
7 9= &9 AR BEd 525 meld B FF ©E HAh 224 phenol
3 e Fa A4S AFAFE AATAAS FEE A 9 FAAZR
8 AA} hydrogen radical® A43A olnf F Wk AR AT
27t 9 B3 Fojd AxE wstgHes AgsH, 1 ol wldsted 2
el DPPHE e AA oA =1, F3EE FAHA Hog vhgd
o) Mo] wAMoz WiE A FRES #HEE 2A% o 2M radical £2A%
AL g F AR

DPPH @9z 2A%4 A¥e Blis WEI¥E &83 ALg-S
DPPH(1,1-diphenyl-2-picrylhydrazyl) & s, AHRE Sl 70% ethanol
o Agstgth A e tgs Zo| AUt

M A sample(l mg/mL) 0.2 mL, 70% EtOH 0.8 mL, DPPH(0.2 mM ) 0.5 mL
2 g8, AL(25T)NA 1087 ¥EAD F, 55 nmoll A UV/Visible
spectrometer2 ©|&3t9 FFEZS 2R3 4. =% DPPHE H7IsA] @3
100% EtOHS sample? A€ ¥ sample A9l FF=E SAHFAT o] ¥+ &
B52 uastd] free radical £2A 84S HEEZ YEHIL, A2AGAR HEEol
50%2 wWel Alg9 F=(RCo)E ANFATY
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Figure 4. Scavenging of the DPPH radical by phenol




Free Radical Scavenging Test

Dissolve the sample (1 mg/mL)
With 70% ethanol 1000 L
(100, 50, 10 ug/mL)

Solution of DPPH
(0.2 mM) 500 ut

| A: Control®l E3=(DPPHEZT)
B: Sample2 3%
C: Blank2 && T (Al &+solvent)

Voltex 525 nm

er 10 minutes at room temp. ? (UV/Visible spectrometer)

Figure 5. Measurement of DPPH radical scavenging effect




4-2 vl A AY ; Tyrosinase Inhibition Test

Tyrosinase inhibition test® DOPA chrome®™& 883t A&t
Buffer= 01 M potassium phosphate buffer(pH 68)& AH&3Ax, 712
L-tyrosin(L-3[Hydroxyphenyllalanine) & AH-83t 1.

AU e 70% EtOHY =91 sample(20 mg/mL)el bufferg 743kl F #3
7} 950 pL7} " A 8 L-tyrosin(0.3 mg/mL) 50 uL, mushroom tyrosinase(125
0 units/mL) 50 uL& E&3ted, 37ToA 10837 #HgAd F, 480 nmeol| A
UV/Visible spectrometer® o] &3t9 ¥3EE ZAsdch. £ sample 2} A) 2]
Z3 5} bufferd] FZES A9 FY=E vlwL3te tyrosinase A 3 & A
e Mgz Jehym, AT AL Lo 50%U W) N8 FE(IC0E AL
[ 3 A

Tyrosinase Inhibition Test

Dissolve the sample in 70% ethanol (20 mg/mL)
with potassium phosphate buffer (0.1 M, pH 6.8)
(300, 100, 50 pg/mL) 950 uL

Solution of L-tyrosine (0.3 mg/mL)
with 3'H,0 500 pL

Mushroom tyrosinase (1250 units/mL) 50 pL
TnhibRion(%) = LA )/€ 1 %108

| A:JIE, 84 NEE ¥ BISAI2 83T
I B: AEXtM 2 &3 (blank)

. C: N2 dbuffer8de W grsAl

3 8% < (control)

Voltex > 480 nm
After 10 minutes at 37C (UV/Visible spectrometer)

Figure 6. Measurement of Tyrosinase inhibition effect



4-3 =2 744 A9 ; Elastase Inhibition Test

Flastase inhibition test® James®®< $83to) AH&33ith. Buffers 02 M
Tris-HC] buffer(pH 8.0)& At&3td 1, 712& N-succinyl-Ala-Ala-Ala-p-nitro
anilidg AH&3 At

Aguyg e 70% EtOHl %9 sample(10 mg/mL)el  bufferE 7t F F
g7} 979 L7t = A 8ted(final concentration 100, 50, 10 pg/mL), 7134 mM)
110 pL, elastase(100 ng/mL) 11 ulLE Z3sta, 25CAA 15837 Al ¥,
410 nmollA} UV/Visible spectrometerg ©l&3 FZEXE 2R3k =
sample X419 &FF=9 buffersd {F3= zo 2334 FREE 8wty
clastase A3 AL WEg ez, As Y WELo] 50%Y o] Al
9 F=(IC)E AdAF®

Elastase Inhibition Test

Dissolve the sample (10 mg/mL)
With 70% ethanol 979 uL
(100, 50, 10 pug/mL)

Solution of N-succinyl-Ala-Ala-Ala-p-nitroanilide (4 mM)
with Tris-HCI Buffer (0.2 M, pH 8.0) 110 L

Elastase (100 ug/mL) 11 uL

AJIE, 84, A2E @0 BSA2 83%

"B: AlZ X MO 85 (Sample Blank)
C: ASUASEENE @32 HSAY &3 < (control
D: NSHNSEBNE YS BUUHA S4B N ot
S Al2) &2 5 (control-Blank)
| Voltex 410 nm.

After 15 minutes at 25¢C — (UV/Visible spectrometer)

Figure 7. Measurement of Elastase inhibition effect
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1-1 323t 49 4%

BolA|L}E Qo] 70% ethanol F&E3 z2t7e] &l By 2o ujs DPPH
radical 274 84 #AAsAT 100 pg/mLelA 70% EtOH 2282 543%,
EtOAc 282¢ 642%9 &7 #4E& BioH, ol E=TA = E
(71.9%)7 BHA(79.1%)¢ 47 &A# wladtd F& F49L #AE F AU
t}. RCeo @S tzTY X3 FEFEo| 244 pg/mLol™ BHAE 118 ug/mL,
709% EtOH 222 651 pg/mL, BtOAc £ 8% 306 pg/mLe® F& 2A
g4e 27 9SS oAl W AT F AT

DPPH radical scavenging test

Scavenging activity (%)

| =315t DBA O D%EHEt. OBOAc

Figure 8. DPPH radical scavenging effect of 70% EtOH Ext. and solvent

Fr. from Quercus acuta leaves



1-2 v g4 A4¥ 2R

2AXNUE Q] 70% ethanol FEE7 Z79] & 2EZo g v 24
o AMsAT 100 gg/mLold 70% EtOH F&E& 464%, EtOAc 2Y3e
56.1%9 A4 B4 ugorn, ol tEF Arbutin (533%)3 Wt FL
gHAS HAd & U ICo & HETQ Arbutin®] 857 pg/mLel™, 70%
EtOH 22E& 426 pyg/mL, EtOAc $83& 201 pg/mLo2 F& &7 g#4&
27 Qee Al H A F AU

Tyrosinase inhibition test

Inhibition (%)
>
o

EAabun OD%ERGHE:. DOHx OBEGc

Figure 9. Tyrosinase Inhibition effect of 70% EtOH Ext. and solvent

Fr. from Quercus acuta leaves



1-3 & /M4 43 2%

BAALE Q9] 70% ethanol &2} Zzte] §u) EY 2o W FF AM
g4e A3t 100 ug/mLelA 70% EtOH 22822 200%, EtOAc 8%
o 531%¢ A4 BAL BPon ot UEF NFAB33%)S vldd F
A de BAAL FAY F YA [Co &S HETA WFA7} 60 pg/mLol
m, EtOAc ¥83& 940 pg/mLo2 4& 21 NA ket

pal

Elasatase inhibition test

s 8 8 B

Inhibition (%)

o
o

B i} O 0%BCHEX. OHeane DEOA |

Figure 10. Elastase Inhibition effect of 70% EtOH Ext. and solvent

Fr. from Quercus acuta leaves



2-1. Compound 12} FZ34

Compound 18] 7+%& #<1317] 93l H, ®C NMR<& &4t

IH-NMR spectrumol A & 7.92(2H, d, J = 9.7 Hz, H-2' & H-6'), 6§ 691 (ZH,
d, J = 97 Hz, H-3' & H-5")°4 B-ring®] ortho couplinge]l #&= 1, & 6.78
oM ERd singlet& @32 <Q apigenin H-39) peak o™, A-ringd ¥ M9
methine?]ol ©& meta couplingel & 647(H, d, J = 20 Hz, H-8)3 &
6.17(1H, d, J = 2.0 Hz, H-6)o A @ 283 1296 ppmol A4 5-OH¢]
signalo] “ERRTE

33 BC-NMR spectrum 224 flavonoid C-4919] 9x9 ketone?|
peak7} & 18174014 #Z5 o] flavone BHAEAE & 7 QA ow, TP}
H| 2 aglycone 3}¢E¢ apigenin 9& & T 911, wetA Compound 12
apigenin®.2 7= FA3}AH.
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Figure 11. 'H-NMR spectrum of compound 1 in DMSO-ds
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Figure 12. BC-NMR spectrum of compound 1 in DMSO-ds



Table 4. NMR spectroscopic data for compounds 1® (400MHz DMSO-ds)

2 164.5 164.3
3 6.79(1H, s) 103.3 6.78(1H, s) 102.8
4 182.2 181.8
5 161.9 161.4
6 6.20(1H, d, 2.0) 99.3 6.17(1H, @, 2.0) 98.9
7 164.2 163.7
8 6.49(1H, d, 2.0) 94.4 6.47(1H, d, 2.0) 94.0
9 157.7 157.3
10 104.1 103.6
r 121.6 121.2
r 7.94(2H, d, 9.7) 128.9 7.92(2H, d, 8.8) 128.5
¥ 6.92(2H, d,9.7) 116.4 6.91(2H, d, 8.8) 116.0
4 161.6 161.2
5 6.92(2H, d, 9.7) 116.4 6.91(2H, d, 8.8) 116.0
6 7.94(2H, d,9.7) 128.9 7.92(2H, d, 8.8) 128.5

Figure 13. Chemical structure of compound 1

1164

Apigenin
(5,7,4 -trihydroxy flavone)




2-2. Compound 29 TZ&34

Compound 28] #ZE& #<13t7] #A3l H, ¥%C NMR& &A3t4d.

'H-NMR spectrum©l A 6.50 ppm~8.00 ppmol A YERYE signal$ F 3 gk
z 329 F47t AFHAT, § 6.44(1H, d, J = 20 Hz, H-8), 6 6.18 (14, d, J
- 20 Hz, H-6)°1A meta coupling®] #5H L, & 7.42(1H, dd, J = 83, 2.2 Hz,
H-6)3 § 7.39(1H, d, J = 22 Hz, H-2') & 6.88(1H, d, J = 8.3 Hz, H-5")°1A
ortho coupling® meta coupling& &3t -

@3 BC-NMR spectrum 2AoAE @257t 157198 &A% & AN, b
1816914 #3= 32] ® 4ol carbonyl group©l =A% 44T £ AddH 2
2] 100ppm~ 160ppmol A} Ve signale £38 sp’ EXTEE H= e
nEe izt 2ATL 44T F AT

o7 2o HBE BRX4 o9 wadt luteolindE ¥ F At oA
Compound 2% luteolin®.2 72 FAA.
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Figure 14. I1H-NMR spectrum of compound 2 in DMSO-ds
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Figure 15. BC-NMR spectrum of compound 2 in DMSO-ds



Table 5. NMR spectroscopic data for compounds 2% (400MHz DMSO-ds)

2 164.5 163.9
3 6.64(1H, s) 103.3 6.67(1H, s) 102.8
4 181.2 181.6
5 162.1 161.4
6 6.19(1H, d, 2.0) 99.2 6.18(1H,d, 2.0) 98.8
7 164.7 164.2
8 6.44(1H, d, 2.0) 94.2 6.44(1H, d, 2.0) 93.8
9 157.9 157.3
10 104.2 103.6
1 122.1 121.4
r 7.39(1H, br. s) 113.8 7.39(1H, d, 2.2) 113.3
3 146.2 145.7
Y 150.2 149.7
5 6.89(1H, d, 8.0) 116.4 6.88(1H, d, 8.3) 116.0
6 7.40(1H, dd, 8.0,2.0) | 1193 | 7.42(1H, dd, 8.3, 2.2) 119.0

Figure 16. Chemical structure of compound 2

116.4

OH

Luteolin
(3’,4’,5,7-tetrahydroxy flavone)

116.0

Compound 2




2-3. Compound 39 Tx3}4

Compound 39 72 #1487 #18 'H, °C NMRE Z33oh

'H-NMR spectrum®l 4 aromatic field®] signalel #&=+= 94 & 6.40(1H,
d, J = 20 Hz, H-8), § 6.18(1H, d, J = 2.0 Hz, H-6)9l 4] phloroglucinol A-ring
©] A3 29l meta coupling3tE proton signale] #&FHJ e § 767(1H, d, J =
2.2 Hz, H-2"), 6 753(1H, dd, J = 85, 22 Hz, H-5'), 6 6.88(1H, d, J = 85 Hz,
H-6')o1 4 B-ringol 71918} signal2 meta coupling® ortho couplingdtil 3l
oo AFAS(N)E HAsgtt ol@F AAZ B-ring®] catechol T+ZYE #<l
3 4 919, C-ring® #HE proton signalS #FHA ol flavonol AF 3}
FE2 FAL F AAH.

3 BC-NMR spectrum 24X & 1357 ppm3 147.9 ppm®] signald ztZ
C-3% C-22 flavonol 3329 EAo|t} 147.7 ppm? 1450 ppm< B-ring9
C-4'% C-3'Z hydroxyl groupel &5 o] %t catechol TZ2UE & F AN
t}. A-ring ¢ C-8% C-6& 7zt 933 ppm¥ 982 ppmell A YEHH, hydroxyl
group®] A¥P C-5 C-73% C-9& &7 1561 ppm, 164 ppm¥* 160.7 ppmell A
Uelgo 24 A¥ A<l phloroglucinol A-ring® 2 FAH AL & & UAH.

ol4e] Azel BEHXT®9 H W3] quercetingd g ¥ F AN wEhA
Compound 3% quercetin®. TZ 533t
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Figure 18. I3C-NMR spectrum of compound 3 in DMSO-ds



Table 6. NMR spectroscopic data for compounds 3 (400MHz DMSO-de)

2 148.3 147.9
3 136.7 135.7
4 176.7 175.8
5 157.5 156.1
6 6.27 (1H, d, 2.0) 99.6 6.18 (1H, d, 2.0) 98.2
7 164.5 164.0
8 6.53 (1H, d, 2.0) 95.0 6.40 (1H, d, 2.0) 93.3
9 161.4 160.7
10 104.4 102.9
1 123.7 121.9
2 7.82(1H, d, 2.3) 116.5 7.67(1H, d, 2.2) 115.0
3 145.7 145.0
4 148.0 147.7
s 7.70 (1H, dd, 8.5,2.3) | 116.9 | 7.53 (1H, dd, 8.5, 2.2) 115.6
6’ 7.00 (1H, d, 8.5) 122.0 6.88 (1H, d, 8.5) 119.9

Figure 19. Chemical structure of compound 3

1156
116.9

Quercetin

(3,3’,4’,5,7-pentahydroxy flavone) Compound 3




OH O OH O
Compound 1 : Apigenin Compound 2 : Luteolin

OH O
Compound 3 : Quercetin

Figure 20. Chemical structure of compounds 1-3



3. 3gEd oiF g4 49 4%

3-1 kst 49 23

BIIAUE Q9 70% ethanol FEEIA &2& compounds 1-3¢] DPPH
radical 2A 8L A3} 100 pg/mLolA compound 2= 753%9 A2A &
4 pgon o= YxzFe HEerw Co 865% % wmdad F& YIS &
e 2 AT RCxp RO2 HILE HotE h2F HER C7F 6.26 pg/mL
o|® compound 2 881 pg/mLoZ FHF £2ARHE 21 A&E G Fid|
gold 4 k. 3, thE 3¢E2Q compound 1, compound 3= 47 7.0%,
39.1%¢] AATHE 7HAH, tiZEH compound 29 B3 FA &2 A2A%HY
& 7HA JSE ¢ F I

DPPH radical scavenging test

100
80
60
40
20

Scavenging activity(%)

E\m{ O Apigenin O Luteolin 0 Quercetin

Figure 21. DPPH radical scavenging effect of isolated compounds 1-3 (100

ug/mL) from Quercus acuta leaves

Table 7. RCs of the isolated compounds on DPPH radical scavenging test

Vit-C |Apigenin| Luteolin Quercetin| Vit-C

RCgo (vg/mL ) 6.26 >100 8.81 >100 6.26




3-2 F& MQ 248 2%

BAAUE 9 o] 70% ethanol F& 204 £&% compound 1-39) F& M4
g4 AMs4ct. 100 pg/mLeAA compound 3 9026%2 AL BioH, o
= gzae W) 827% o vastd F& 4Y9E AT 7 ARt ICso
Ztoz HIE HHRoE YT WIFAI 5K wg/mLol® compound 3=
4455 pg/mLo2 APT 27 B4E D J&E oA Y gad F AU
3, & 352 compound 1, compound 9= )23 compound 39 H|3}
4 e 2A5EL HAR P& & F AU

Elasatase inhibition test

&

40

20

Scavenging activity(%)

BB OApgenin OLitecin OQuercetn

Figure 22. Elastase Inhibition effect of isolated compounds 1-3 (100

pg/mL) from Quercus acuta leaves

Table 8. ICs of the isolated compounds on elastase inhibition test

waa lApigenin|Luteolin uercetin

ICgo (HQ/ ML) 5.94 >100 >100 44.55




V.2 2 48

NsA HAE 24 ALS g8 AFEd AR Y& 1089 NEE ol &
& DPPH radical scavenging test, tyrosinase A8} 84, elastase ARG T
o S FAFHYY. 1 F A 4ol F A7V Bl o] oA A &L F
ANGEQ)e] e B2 2 72 FHL A, 2D SFe s g4
Ho Axad AR 7154 HAE 2Ae) AR R Y JHEAS A A &L
A 2 ATFE A

BAAYE Q9 70% ethanol 5%E& n-hexane, ethyl acetate, butanol,
water2 SulE8L 331 ethyl acetate ol dhsl, celite, vacuum liquid
chromatography, sephadex LH-20, normal silica gel chromatography, normal
silica gel chromatography& AAldtd € B3=s2e NMR 71712 &3
Bisy vz A3 E/AUFE oA apigenin, luteolin, quercetin® ¥ &3}
et

Column chromatographyS 3t £2]¥ 313859 DPPH radical AAEA
Aee F93, RCpe & £ A3, E/AANUFE 4N 299 luteolin-&
881 pug/mLE tix+<l HlER C (6.26 pg/mL) HEol Y A A7 s¥el A
22 ¢ 4 9t} Elastase Inhibition test 2 quercetin®] ICs ©] 4455 ug
/mLE EFY WNFAGHM gg/mL)et viass B0 AE & F AAct.
B d7e Agads £239 AFEAM Adsz e A7V Aol A
A9 e ZolH BAol FUY FHEL ol&d] JITH HIF 4k
Ae d8 F Al

He

olf
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