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Abstract

To search for the antioxidation activities of 15 plants species obtained in
Jeju, 1,1-diphenyl-2-picrilhydrazyl radical scavenging test was performed.
Only Mosla punctulata among them showed better radical scavenging activity
than vitamin C.

The active compound was isolated from the methanol extract of Mosla
puntulata, and identified to be luteolin, whose structure was confirmed by 1
dimensional NMR (‘H-NMR, “C-NMR) and 2 dimensional NMR, such as
HMQC, HMBC and COSY, data.

Luteolin found to be isolated from Mosla puntulata for the first time.
Reduction consentration(RCs) of DPPH radical scavenging for luteolin were
3.18 ug/mL. Its radical scavenging activitiy in terms of RCsx was much
stronger than vitamin C.

The cosmeceutical activities of luteolin were also tested. It slightly inhibited
both tyrosinase and elastase activities. The result indicated that luteolin had
moderate whitening and anti-wrinkle activities.

Since the antioxidation is necessary to prevent skin pigmentation and aging,
luteolin purified from Mosla punctulata can be used as functional cosmetics.
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HAZo|P - A2 59 YEAYOZRE Lo & AES dH=H. o
AAEEL FAY 22 2 AA oA FAAol Eob I BE A HA
o2 J15Ad g 77t AYPHE FAolth sHete
AEH oz Tofojopg 7|wrog st Ao dig AT/ Wol WAHK,
23y dolguolAE #&3ld FAEZY AT tE #HAE 7 F US A
olgtm Aztew oy HL 7ITA A MLATFE FRILY AAIARE
WEsA a7 At ezt ZldEd.
HOAS o e ot Agdegr AF T 2EHAZ JF B 84
AZFo] Al FUdHA Z4F A R =3 F
HAE 715A 3FES daE 2FA HAE 53] 48 B0y EE T4
o2 @o] MLz gon 53 k3 el #Ad A I o
TFEo| WS A JAHT A
B4 %A (active oxygen)E AWolA Abavh AHSHWEA ogstA AdEd. o
©2 Oy, OH, H:O: 7} AT, o3& 84 daE #2k el %L ol FA
e Az B Adgz HFSEFAAN FHd Jde BA WA, AET,
njE2c o} g, SAAE, gd A Fo 44FE FA @} (Figure 1).
olg g FAAtre o3 TAHE TS D kel g A W EoiY]
27} A7 WolA A=z 91en, superoxide dismutase(SOD), catalase %

H
]

o

glutathione peroxidase(GSH) %S¢ &2, tocopherol, ascorbic acid, riboflavin,
uric acid 59 43 gF4 Tol dig A7 A

DPPHE hydrazylel 229271 B3 Aol Jong A FadAE ¢
olEol: AAL JHAT o] A EAT wEstd FAUAE PotEdL
24 A AL A HE AL o3t T FEE FAHY T
91A ®t}. Z DPPHE A2E FAoZ AR #dd@ FxE 31 sl
(Figure 2), Ad &4% yehitrl #9o] =Holradicale A4sHA HYE A
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Figure 1. Effect of ROS(Reactive Oxygen Species)
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Figure 2. Structure of 1,1-diphenyl-2-picrilhydrazyl(DPPH)

A 4 d 7+ 98 Algsoled BHA(butylated hydroxy toluene), BHT
(butylated hydroxy anisole)5¢l ¥4 #AsAES gz Hojupy FAY
g9 oz nE 9B 5 AQ ZIME 12 ALTol YHo=2 TFAH H
QA FAFAZ dAstE FAN AT

Elastasel= ¥ & el do] #AH elasting £3] A# collagen? °]F13 o
2ol 2y =z 189 T2 AL Bo Foz FE UMY FUA EL=

a3 dck(Figure 3).

Epithelial cells

Basal lamina

Macrophage : — 5 &~ Fibroblasts

Elastic fibres 2%\
Mast cell -

Figure 3. Structure of skin



Melanosome Wl 212149 melanin B4} AL tyrosine®] &4 tyrosinasedl
ol&] A3lslo] DOPA—DOPA quinone—DOPA chrome® 2 melanin 8/4d¢ A
FAZE Hol 2 AP wet R Mol An A He =7 Ph(Figure
4).

Tyrosinase= %, 2 &A1 713 #o] E¥=o] & polyphenol oxidaseZAl
429 T ol2& FH3tE metalloproteinol 71 @ o] EFL AA A
= 7lx 9 & weg vt 2 = monohydroxyphenolic compoundE
O-dihydroxyphenolZ A3}A17]1E tyrosine oxidaseZ2A <] 7]%eol1, t& dtue
O-dihydroxyphenol& O-quinone®. & At3}A] 7] dopa oxidaseZ A1 €] 7]%5 0|t

COOH 0
HO N

Tyrosine H

* /\ Indole-5,6,-quinone

HO COOH N f
NH, Tyrosinase m
HO HO H

DOPA
* 5,6-dihydroxy indole
o COOH o 1
Y HO N COOH
DOPA quinon DOPAchrome

\_' " | | |
HO N~ “NCOOH /
H

leuco dopachrome

Flgure 4. The pathway of melanin polymer formulation



Tyrosinase= A WolA o]2F 7|5 wEol melanin polymergE A/ et
8% 4L 3tz Yot Wad YA tyrosinase AL JA = F&
e B4 WL 2FojN A7t APHT Ytk ol AA A= v AAg
Ha71x sted, vER C 24, ¢¥d 2 2] FEAELE 7HH

o

L2 H
¥
o

B dFdAE AFA AMAE 15%F4 tisl DPPH &d3 2AS &3
st} AdE AT EAEE ol83td EPAHEC] e EFE R A
o GUdE2AS Y3tz FAst ¢ s vjHgIHd disty 4¥E& H2AE
A rt.
E 7 Z(Mosla punctulata Nakai)2 Z & (Lamiaceae)ol| &3t=
ARE Az AL AR (EEE)HT ot SdA £33 AR Eole 2
0~60 cmelx, £71& E& AlzZtHolw zFdo] En THEAIL JREA 7t=
do] AZA Uglen A& Wel UEAT 7HAE Bel A, 42 dA#HE),
GAHERR) B A FEF), W B Egeln FEo] WEIH Zo| 2~4 cm, F
1~25 cm, 283 ¥ o do] glx, 7HFAF F2 FU7F ey o] §
Yzt 77 o4 9= t EAEH, dAFe HolE 1~2 cmolth. £& 8~9
Yol F7|9 7FA BoA 0 Fo] EXHE olFn A2 Fol7t A2 EHA
ded 948 AL a9, 71X Fofl o] RgoF Y X= FHIY, ¥R
F Zolg} v}, THAL HEFL 37, otdiFe 27 AR 7t
¢ F u£3 JdeEYe on, g F& W, SFHL o] 3~4 mm, &
& 2YL Fdol AN 28551, e AL 3FY, £ 4T 2= ZH, <&
2goln AE 1 mmAERE §7%c IF
o7t Ax 477 22 o2 Ao, 108F e AET AFRAE ARTH &
&5lo] gon, FHRoOZE BJAE Fo I-thujonee] BHAE FHEo o
B a-sabinene, d-limonene, limonene & #f3tx UActn FAA Ud #7112
A% FE3 A%, IAARE L oA, AfNFeE AF FFAA, AFE,
7t 2% . £ g2 F7] ol ALEE g

mlo

.{

ne

Wxa A A

o



o. As 2 %9y
1. A%

2 d7d AgFE SAEL AFE AFA 2RE AT AMEHE AL
AR £AF F $2o) AL RolN AT F LA
el AR

2. N # 717]
D) F& % 2HA

B A ANgEY FF 2 S0EFd A1&d &9W=S Merck Co, junsei
Co. A9 AE & &89t VLC silica gel column chromatographyell <
Silica-gel 60 (230-400mesh ASTM, Merck), Sephadex column chromatography
ol = Sephadex™ LH-20(Amersham Bioscience)2 AM&3t% 3, & HAAA At
£ TLC(Thin Layer Chromatography)+ precoated silica gel aluminium sheet
(Silica gel 60 Foss. 2.0 mm, Merck)Z A£3t9 0 TLCAAA £ &S &3
71 $18te UV lampE 3o &2ste W3, TLC plateE visualizing agent
of AMAIZ] ¥, heat gund °]&3te WA} Visualizing agent2+& 3%
KMnOs, 20% KoCO3 2 025% NaOHE &E#3 84S AHE-3 A

Az g0 2 EujREYE F& HAEF AF17] st Evaporator(EYELA,
JAPAN)E AM£38t9x, 52AZE 918t Deep Freezer & UF8650(Biocryos
co. Ltd., Korea), 27 Z7|(ilshin Lab, Korea)& A& 3ot

B2a#A A AHEE 1A% dA Z2utEJI = prep-HPLC (Preparative
Liq uid Chromatograph, Young Lin Instrument Co., Ltd, Korea)& AM&3t%x,
ZB Mo o]&5E= NMR(Nuclear Magnetic Resonance)< JNM-LA 400(FT-
NMR system, JEOL, Japan)g ©¢l&3&%t. NMR &4 Al Al8¥® &wlze



CD:0OD-ds ¥ DMSO-ds°] AH&=AtH

2) :Q-k! __.24

Al B4 =4 A AHE§ 1,1-diphenyl-2-picrilhydrazyl(DPPH)2 Sigma-A
ldrich*HUSA) M F43te AL&3tAth. Elastase FEAAEE 43 A A&
7132 A}£¥" N-Succinyl-(Ala-Ala-Ala)-p-nitroanilide)2 Sigma-Aldrich(US
M)A A st g 1, §42 A2 E Elatase porcine pancreatic Sigma-Aldr
ich(USA LAl 794% A& A3t Tyrosinase HAEA oM 29
L-tyrosine Sigma-Aldrich(USA)ALS] A ekS ALE3tR 3, 84 SH Al AH&%
29X B33 %7 (UV-visible spectrophotometer)E Hewlett Packard 8453}
Biochrom Libra S22(Cambridge Inc., England)& A}-€-3l9.th.

3. 483y

ol
ox
™
e
&L

3-1. AR & L 3
3-1-1 ATA 429 e &

Azd AFY B 80% wggel AHsm, Yol 74U mustel
2 NRE 7Y A% B4E B F JATE A
onf ojg pe WPow ¥aiw WAl tistel FASHA 23] w2 AN

3-1-2. AFA EAES gL 2 2 §23

AT EAE 10458 g€ $lot 2& WPz g 190 I A3t 1193 g
o] 2582 Atk o] 80% WMEE FEF F 10 g2 20% "WES 1 Lo I
8t separate funnelol* n-Hexane¥® Methylene Chloride, EtOAc, n-Butanol<
Al &sled £x1FH o2 Lo 8 39, n-Hexane, Methylene Chioride, EtOAc,



n-Butanol ¥ H0% & AAtHScheme 1).

3-1-3. Vacuum Liquid Chromatography(VLC)ell 213t ethyl acetate® ¥ %A

Lu] B8 F AdojA zZt EYZEE Fo|A ethyl acetate®(3.7 g)& VLC(B4 x
5 cm, silica-gel, mash 20~40)9} 4 Hexane—EtOAc—MeOH$& A} £3ld, 2} &
jo] wj§u]E 5% T4 SAE Fole o2 £dE AxXF H stepwise

S EE AHSStAT o] AHE 20709 £8E Aol + AUAUTHScheme 2).

3-1-4. Sephadex column chromatographydl 2% #3233

3-1-3°014 Ao 2971¢] RHE FollA 55% hexane £¥FS #3t7] 93t
o glass column® chloroform/methanol/H:0=2/1/0.022] A 7§-8ujjoll 24A17+ 3§
A7) Sephadex LH-20& ZZAZcH25x15cm). £33 80 mge A %2 methanol
2 590 F 33 4 columndll BEAIY §uhet FAdxA AMNEWHE AHRFHA
AAMAZI 1, EHERE 7S 5589 3709 fractione 2 A HScheme 2).

3-1-5. HPLC systemol] 9|3t 2] AAHA

3-1-4014 Ado)Z 3749 fraction®] T TLCE #Ig A Frle] BEo] &y
spote. 2 #2lEo] o] T B £ Eol7] 5, #¥1(32 mg)d &
#2(10 mg)E Z7Z prep-HPLC system? ©| 83l o]FA o2 MeOH:H.0E
5:95—100:02 ¢xH o2 FAAI|E gradient HE ©]&3q EHldA
compound 2 ¥ ¥ 3244 compound 1& #3 A HScheme 2). 28X °] F
Mol dUEZE FT-NMR £37|71& AHg8td 1 728 &QsAth



Mosla puntulata in Jeju 1045.8g

80% MeOH Ext.119g

I. Extraction with 80% MeOH 19L for 3month
II. Vacuum filtration & Vacuum evapration

I. Take 10g
II. Suspended with 40%MeOH
n—Hexane 40%MeOH
(1.233g)
CH,Cl, 40%MeOH
(0.533g)
EtOAc 40%MeQOH
(3.7g)
n—BuOH 40%MeOH
(2.4g) (2.1g)

Scheme 1. Extraction and fractionation of the Mosla puntulata Nakai



EtOAc Layer 3.7g

VLC Column Chromatography
(Hexane/EtOAc—EtOAc/MeOH 5% 1,Stepwize

100%Hexane -+ 955%Hexane --- 60%Hexane --- 100%MeQOH
(80 mg)
Sephadex LH-20 C.C Normal-Phase C.C
(CHCl3"MeOHH,0=2:1:0.02) 4 (2.5x 15, silica—gel
l CHCl3'MeOH:H,0=6:4:1)
Fr. 1 AT eRgURd
(32mg) (10mg)

| i
HPLC (MeOH:H,0 95:0—0:100.
gradieat)

b .

Compound 2
(19mg) '

Scheme 2. Isolation of the EtOAc layer of Mosla puntulata Nakai



3-2. DPPH free radical 2A &4 dl 2§ &4itst €4 &3

Sample?] 343 84ZA L DPPH(1,1-diphenyl-2-picrylhydrazy)el & =t
4307 £ARAE Yoshida $9 PUE S5, I 2ARAHEE 2t
ot} Sample® 70% ethanoldl 3o 1.0 mg/mL(stock)& AZ& 3 o AL %
Z} 100 pg/mL, 50 pg/mL, 10 pg/mLe FXE2 70% ethanol® syt 0.2
mM¢ DPPH &9 500 uLo} A2 o2 $ %9 sample®} U™ A= 70% ethanol
& A}k 1000 LE 2AF T o] sample £4 S H7IsA vortexE o] &3
A He F AL 1087 weAZ Fo 517 nmAlA UV/Vis £32EAE
ol g5ty FFEE ZAHeE AL 23] wEsd AEE JAEAT Radical &
7 4L RCs(Reduction Concentration) &2 F A8 %, RC2 DPPHE FX=7}

50%7tA8tEd e sample® FE(ug/mL)E WERE. 433 €42 oS
2-& o] &3t ALt

Inhibition(%) = [A - (B - C)] / A x100

A: Control®] %% [DPPH, EtOH]
B: DPPH +Sampled] &34%
C: Blank® &#3%

3-3. Elastase &4 A3 ZAHAd.

Rz gEAL 44 v HtndgE BASFE elasting b 23S
= &9 elastased] 4 ZAL Fdo IR 23 R AY FF Y ERE
Bt
2R 98 HA &2 1 mg 02 M Tris-HCI Buffer(pH 80)& 73l &
A gde Az 7|ALNE Succ-Ala-Ala-Ala-p-nitroanilide® 75l



*o] 4 mM stock solution® A ZE3d e Fu|dot.

E7NE 3289 elastase AFETE LotEr] 93ty d&
= BEd Y3l FHFE Folm, wef A %A oW A% DMSOE
7bele 83 59 Fo AEET

02 M Tris-HCl buffer 870 uLol 4 mM Succ-Ala-Ala-Ala-p-nitroanilide 10
uL, &4 10 L& ¥ 3 sampled A7 A 21%8A ¥ FE F 23E 410
nmol A 1 FBEE 2Aste 7122HE U2+ ponitroanilided] ¢S HFE
t}. elastase 84 1 unit& ¥F 1 pmol® p-nitroanilided A3t elastased

f40 oz g AN dgo Ho2RH AL

o

Inhibition(%)=[ 1 - (A - B)] / (C - D) x 100

:71d, B ARE ¥ B8 AL £33

: A8 AA|vre] &3 = (Sample Blank)

C NEDA $F8AE ¥ vEAIZ F3 =(Control)

CANEYA SF8AS We &AM FAE W
w8 A7l &%= (Control Blank)

g o w »

3-4. Tyrosinase &4 A& FAHALH.

0.30 mg/mL 713 (L-tyrosine)® 1250 unit/mLE %&F & i(tyrosinase)& AZ

3t} 7)o AlEE £ulE 02 M potassium phosphate buffer(pH 6.8) Al
3t} Sampled] 3 £ulE 0.2 M potassium phosphate buffer(pH 6.8)& Ab-&
stch, gZE Lo $AHF H2 ¥E sampled DMSOZ =9 ¥ g3 &=
M ste] @AsA £3AIZth Tyrosinase JAAEE AT 42 A £
3 0.2 M potassium phosphate buffer(pH 6.8) 927.5 L, 0.30 mg/mL L-tyrosin
500 pL, sample 22.5 yL, tyrosinase(1250 unit/mL) 50 uL& &&3sto 108 ¢
37CAA wrgA F, 475 nmelA FFEE 3ok o] 4 controld] F3F:



#e 03~04 W7 HI=E $HF2 wef o] gEY BoW F4FE ¢ WoAF

29 & 49 FAHFE} HEE 2HHED. sample 47 #
AHez nfo & He F97t A7) BE sample AA ] FFEE FH 3
7] 93] EAE 9 €3 I sample AAEFEE A F).

Inhibition(%) =1 - (A - B) / C x 100
A 73, Ea AIEE ¥ A FFE

B: A& AA 3=

C : N&E 4 Buffergd& ¥ 8-&A1Z {33 X (control)
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1. DPPH free radical &4 &4ddl <3 343 &4 &34

H

fr

o=

DPPH free radical 82 Az ¥4%5& £33 Heg g9¥o] 55 %
g3 FAsAZE doe Ao #H¢Ee] DPPHe U= HEZ
o] gy §islgE FA3A €k DPPHE 24 & F4Ao2 I AA7L o)
$+ A FYF T2 SFERAM, AR 9t FLdH AdZBo] £AH
Ef9 Redo] QojAEA HEFS5HEA 517 nmoll A Eold F ol
AbetA Al gk EAtst A3tk DPPH &4 % ST wet DPPHE A Zk &
E 2 2YE0 59 e H&&AY FXE Hol2 BTG, o] Aol kel
ARATFE Fas o] v ADHAAY, & HFAMEe F=¥=2 DPPH
radical £2A 84 & £33l RCx o2 FH3AATH RCxo@to]l ST Aol
FES Ui
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A< #9tdte] DPPHe $#9A
Zo] Az st S FAste] inhibitiongt £E

&2 o] o] xE&FE AA
=7t & A& UYWL RCx &S #tol L& AL FrolAd AHd&o] & A
< YUt 2 A dEzTe 2 AHEE HIEY C (Ascorbic acid)® inhibition
gtel 9266 %(RCsx 25.95)% AT vludS of FFE(RCso 24.82), AHE(RCso
38.11), ©AHEH3HRCs 38.06), E7MZ(RCs 29.07) SollAM =T dl5sAY v
2H FL 4L YEle AL € F71 A} K Table 1).
ozl BEZEc] RN ALHAE FEED HE ALEAIUS | o]
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Table 1. DPPH radical scavenging effect of plants in Jeju

A,

DPPH radical scavenging

No. Sample effect
Inhibition(%6)  Rcso(ug/uL)
1 Ascorbic acid 92.66 25.95
2 Ajuga decumbens Thunberg 87.27 24.82
3 Cassia mimosoides var.nomame 93.06 38.11
Cirsium japonicaum DC. var
4 . : 89.21 49.65
ussuriense (Regel) Kitamura
5 Leonurus sibiricus Linne 42.13 48.15
6 Lespedeza bicolor 70.67 54.43
7 Pyrrosia lingua (Thunb.) Farw. 76.24 4252
8 Mosla Punctulata Nakai 92.11 29.07
9 Lamium amplexicaule Linne 24.37 >100
10 Chrysanthemum boreale 35.04 >100
11 Solanum nigrum Linne 23.85 >100
Ligustrum obtusifolium Sieb. et
12 49.16 46.42
Zucc.
13 Arisaema ringens (Thunb.) Schott 22.33 >100
14 Isodon inflexus (Thunb.) Kudo 74.63 54.36
15 Persicaria filiformis Nakai 82.35 48.07
Isodon inflexus var. canescens
16 . 82.67 38.06
(Nakai) Kudo
1-2 AFF EAES EEEo g A3dFE L AEA
80% MeOHF 2 &2 AFZAANAN F2 FAHEAHAE Role AFA &8 A=



ZFd E7ESY EYEN BT FUZ 2A A4S g8 Byo. 3 AR 4 £
Yxo] ry BA =3I A} (Figure 59 100 ng/mLF XA Inhibitiongt 2
7t XA Z2A" e o839 RCxo@s 73 v¥iug ZFAE YEHd B
(Table 2)& E3l &2 ¥ Z3 hexane & Ad# CHLhZF, EtOAcT,
BuOHZd A £& #4¢ vehldden, 2 Fo EtOAcE 8ol 7H &4 ¥
ow thzFQ ascorbic acid®th £ ¢ U4 84& el AL 89 &
T AAUTH

100 ¢

90 B 100ug/mL
80 r W 50ug/mL
70 0O 10ug/mL

Inhibition(%)
o
o

Figure 5. DPPH radical scavenging effect of several extracts

Table 2. RCsx (ug/mL) of several extracts

DPPH radical scavenging effect

Sample Inhibition RCso
(100pg/mL, %) (ng/mL)

Ascorbic acid 92.662 25.95

Hexane 20.142 > 100



Methylene Chloride 86.032 27.30

Ethyl Acetate 94.686 15.51
Butanol 74.393 43.07
H,0 32.844 > 100

1-3 238 B4 d@ 9@ &A 84

AFF EAZERY 88 luteolin® A3t 84 HHE w3y 3ty
DPPH radical 27 HEE vas7|9s iz Vit C3} ¥l g 3t Vit
Cel vl Al 8494 =7 Hold 2 82 & & YA (Figure 6).

fzFos AHEE Vit. C9 RCs #t°] 2594 ug/mL A dl &3} luteolin®] RCso

Zre 318 ng/mlLez YzFET 7HiAE £L Uz 2AS § & dus 2
Bg ¢ & A

100 ¢ Bvit. C
B Luteolin
w .
m L
®
<3
°
3 ©F
~
S
20
0
100 50 10
Concentration{pg/mL)

Figure 6. DPPH radical scavenging effect of luteolin



2. Elastase &4 YA &4

2-1 80% MeOH F£& 2 EHE9 elastase &4JA 4%
DPPH?| #Ao| U EAEZo] th3] elastase S JAst= AEE

U
-

A

t}. JZTQ oleanolic acid # BlR 3FUE W FEEL HEF dEEY £
Zoq agA FL& AL HolA 2L ¢ F A¥eYy, CHLE FAAME t

2 RE¥gzdAy Bd4FE ZAFET 953 JA a3E JEEES & F A
(Figure 7).

100 r

m100

Inhibition(%)

—40 - Abutin  Crude Hexane CHCI2 EtOAc  BuOH HO

Sample

Figure 7. Inhibition of elastase activities by several extracts
2-2 ¥8 &) 3 elastase BAAIA 2 ¥

AFL EAE EtOAcETIAAMFE £ E luteolindl ™3t elastase 4 o
A A¥L AAF 27 100 ug/mL FEAANE dETERYG F2 848 Holn
AR, 50 ng/mL FE Ol M E B AAREI HES B T oEFHL
2 94 EBE 2ol IYSE ¢ F INKH(Fig 8). ICx #ES AE% 23 di=
72 oleanolic acide 927 ng/mLe] £ ZAFAE RAFJoY luteoling ICs



e 3670 pg/mLeE xFRYG £ Ay I F= QA
e Jdon #AdF o)A,

¢ FES AA

Inhibition(%)

100

50
Concentration(ug/mL)

B Oleanolic acid

H Luteolin

10

Figure 8. Inhibition of elastase activity by luteolin

A



3. Tyrosinase 844 43

3-1 80% MeOH F&& ¥4 28 E9 tyrosinase 8444 4 ¥

ok A} DPPH radical scavenging effect’7t EUH E7Ed disled FE2E3
O &v] EYEL YA O tyrosinase B4 oA 28-S 9. 4z 300 u

g/mL, 100 pg/mL, 50 ug/mLelA &/4& £ A7 T arbutine F2 ¥4
S Holx YA F£E E tE BYEAANE oA F2 84 FFAE 7Y

& 71 A} H(Figure. 9).
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Figure 9. Inhibition of tyrosinase activity by several extracts

3-2 28 &9 ¥ tyrosinase A A A .

AFA EAENA EE luteolind W3t tyrosinase 84 A AXE o

2T arbutin® ¥R E AT



£l EYEdXE AH7E FA &9 W luteolin®] BAHZARE F

g4e HogFa ANoy, ZFQ arbutin RohE AAREN} Hejy e @
A A HFigure 10).

olt Z+zte} ICxte 8638 ng/mL¥ 309.3 ug/mL 2 arbutin® 50% A& o
Heo] odtttn HE W, luteolin®] BF-E 3MAE BE Fo] Wastn

re

P

2 & 9.
100 r
B Arbutin
80 - m Luteolin
9
c
O
5
-
£
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Concentration(pg/mL)

Figure 10. Inhibition of tyrosinase activity by luteolin



4. AFA

il

AE ) 32 7z &

oX
Bl
i

4-1. Compound 18] #2 2 7z <

'H-NMR 29E3¢& &% A7 743 ppm~ 6.18 ppmol X UEIYE signals
=3 BgE 189 F49 EA7 ALHUAL, 685 ppmF* 7.41 ppmol A E
U= E719 signal®l coupling constant gte] 80 Hzl HE RHo}
ortho-coupling®l &A3tE Aoz A=At 743 ppmT 7.41 ppmol A HEHY
=709 signal® 6.18 ppm¥ 643 ppme F signaldlA Z+Z coupling
constant Ftel 15 Hz, 20 Hz ¢ & Hol WHFEXZ 3o F F2 I
meta-couplingg 3% UY&L & F YAk 667 ppm peakS WIHEF g9
coupling® 3tA & F£298 & & A Figure. 11).

BC-NMR 2~9EZE F3toq @257t 1579S & & 71 iz, 6 1838
ol UJeElU}= signal2 Eo} carbonyl groupe] AL <4 & AU
22 94 ppm~166 ppmtiol A LERIE signale $3 sp’EATFZE #
Z 189 gart EAFTE AFE F AU Figure 12).

o]l AL £33 COSY(Figure 13), HMBC(Figure 14), HMQC(Figure 15,
16)¢] diolElE B FA-Fa, FL&-ELIL, Fa-wie] long range
coupling <& #&3to] ozl Table 391 A& A1, a3 vude 23
compound 1€ luteolin®. 2 &<l HQow, o] FFEL E/MENAN G2 &
2] 5 A th(figure 17).

Luteolin® =+Z(Cassia mimosoides varnomame)®] Zx* ¢}, &9 dg&
28 FoME £ B @ =57 U
Luteolin® Ao #d ATFZ%+ lipoxygenased] &3] T £l d& EX3 A
utabo] Ab3}E| =4 lipoxygenased AL ¢ A|AF1=H quercetin® kaempferol
3} e e EFdrxo=E Bt HE FRAAY JAARA 7o don”
kg gEEv|d 9% XN2EFE 2= Interleukin-5(IL-5)8 AAAMEA
apigenin, cosmosin® H| & ZFE Rolny g FRikol=RT HFT oA
371 dokz® 2o g ok Qlh

fr

W3

mlm
rlr

ol



Table 3. NMR data of luteolin

POSI NMR DATA

TION Sp(multi, JHz) 6c HMBC

2 166.3

6.51 (1H, s) 103.8 C-5, C-10, C-2', C-5,) C-6'
183.8
163.2

6.19 (s, H-6) 100.1 C-5, C-7, C-8, C-10
166.0

6.42 (s, H-8) 94.9 C-4, C-6, C-7, C-9, C-10
1594

10 105.3

1’ 123.7

2" 1737 (d, J = 6.56Hz) 114.1 C-1', C-3, C-4', C-6'

3’ 147.0

4’ 150.9

5

6

O 00 3 U1 b= W

6.89 (d, J = 852Hz) 116.7 C-1', C-3, C-4
7.35 (d, J = 6.56Hz) 120.3 CUW udimCs' CD5’
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Figure 11. 'H-NMR(400MHz) of compound 1 in CD3;OD
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Figure 14. HMQC of compound 1 in CDsOD
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Figure 15. HMBC of compound 1 in CDsOD
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Figure 16. Key HMBC of compound 1
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E d7E AFA APNEQ EMEMosla puntulata Nakai) 2578 A2 &4
QELS 27 - 548z AAFAAAE B FEGEY & - T oA
AFA B 1552 80% WEEE &% & & thste] DPPH radical &7

g/mLy A# BuPL o FTHEZ(RCxn 2482 pg/mL), AE(RCx 38.11 ng/ml),
g AhutaH(RCx 38.06 ug/mL), EAE(RCs 29.07 ug/mL) 58 F2 &40l A&
< 8 g F AU

o] 3 #A4ol FIW EAE AXE &7A AFEd2 80% MeOHE F28 ¥,
2228 g9 34L& F7t AFE ATEHHA 93 n-Hexane, CHl,
EtOAc, n-BuOH ¥ H,0 28 &< ¥t ©l% DPPH radical 2A & 3
g EtOAc £ tsted VLC, sephadex LH-20 column chromatographyE 4
A3tz HPLCE ol&3ta AAR 27 139 FHExol= EES £T5H
23 a9 o g sstrxE 'H-NMR, °C-NMR, COSY, ¥ HMBC,
HMQCS £#71712 %5389 compoundE <2 & & URx FHu|ZE F3
luteoline. 2 &<l .

ENE AP E LolB A DPPH radical 2484 2 E, elastase 84
Al A4, tyrosinase B AALEE 25 ¢ £8E, £E0l st 44 4
A3t At

EAZ9 2EEF luteolindl s DPPH radical 2AAEH4EYE A3 dxT
9l Vit. C9} ¥l A] CHXLZ3 EtOAcEFolA £& €A4ZAE 2& & UUX
EtOAcZolA 28 ¥ luteolin® RCxite] 318 ug/mLE HETEY ¥ DPPH
radical 24 E4& RAH.

Elastase &4 %A 4@NE vl37tA 9 sampleZ 4¥E JFSAC =
#9) oleanolic acid®t HIRL Al CHLLZAAT & 4 BAE ¥ =T
E @A 22 Aol7t d&€ & F UUZ, luteolin® ICoat B A] 36.70
ng/mLel 84 &7 FFHAUG.



Tyrosinase &4 A AgdMe BYEE g SHAATE s %3, &
2129 juteolin® A% 300 ng/mLe HEolM tix¥<Q arbutino] 88%%1d w
8, 4%REe JAREE 8 T T AU

o4 ATBAHAMAT luteolin® DPPH AN dzFrt 538 HAH}7}
Q&g Qs A2e FARAAZE o] § shEAol Atk B Ao it
3 a3 Holduthrt tE FPAFAGIME Yz ¥ FFHE BYo=
H B oW @ FERAAAZY 7|TA FFFLLAR & 7HAT A
Ao Ate g

S EdA 2a® luteolin o]l E B4AA F4D CHLLST R EtOAcs
dt o7 FHPEEC] e Ao AR £ A F FF 438 A
ool & Hoz AL
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