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Abstract

In this study anti-oxidative, whitening and anti—inflammatory activities
were examined on the extract from Oreocnide fruticosa branches and
their biologically active constituents were identified.

From repeated fractionation procedures, seven compounds were isolated
from  Oreocnide fruticosa branches; friedelin (1), friedelanol (2),
5,7-dihydroxychromone  (3), methyl vanillate (4), catechin (5),
epi-catechin (6) and scopoletin (7). The structures of these compounds
were confirmed by comparing their spectroscopic data to those in the
literature. All of these compounds (1-7) were isolated for the first time
from O. fruticosa. In addition, the extract and isolated compounds were
examined for anti—-oxidative, whitening and anti—inflammatory activities.

For the anti-oxidative activity test, the compounds 5 and 6 showed
good DPPH radical scavenging activities with SCso of 40.05 and 29.92 puM
respectively, whose activities were comparable to a positive control
vitamin C (SCso 46.23 uM). In addition, compounds 5, 6 and 7 showed
good ABTS radical cation scavenging activity with SCso of 7.56, 7.21,
64.04 uM respectively, showing comparable activity to vitamin C (SCso
31.32 uM)

On the tyrosinase inhibition activity test, the compound 7 showed good
inhibitory activity with ICso 111.80 uM, whose activities were more potent
than a positive control arbutin (IC50 209.68 puM).

For the anti-inflammatory activity test, the compound 7 showed
inhibitory activity with 48.5% at 300 uM, without showing any cytotoxicity.

Based on these results, 0. fruticosa branches extract could be

potentially applicable as cosmeceutical ingredient.



1. 259 2% JAH}FHE-(secondary metabolite)

A gobte B AUAE EFstel Yo BeF BAEE ¥

td
!
E?a

-3
ul
)
&
ol
N,
&2
rr
(7
N
il
o,
[

(alkaloids), E]Z9% %9]=(terpenoids), H&EF
(phenols), 3 E-Z (antibiotics), A (pigment) 59 3}gt&Eolt}. olgldk 2z

WAREE F 5 GeEARs T e BE ATE AM god EoR

AREE XA =, HEAQ d2E FEYUSF g sty FAAE o
E53 = HE(taxoDH HEUVR I A EEste] dd, AEAZ o] &
I & A A (salicylic acid)o] St} o]H st AAEL] 23 YARIES o] &

N
N
Mo
=
Ju
ol
e
e
rlj
o
1>
({1
ot
_)
)
o}
fr
Q
—
R
32
o
BE
o,
i)



Fa, 2011d

9

_]

73

=3
=

, AAA R TS
O

!

A

15

O
R

A AR}

AE|e] Halo|tt,

o]

-
s

0]
2R

=l

(BEA HAA

o

A=

[e)

A

3T

(i) 2

™
w-

min

o
) N
al
Ak
=

3

[e=]
=2

e HAopAd] &
WA el Ak b

}

o
pul

-

R

o+ 71&L 15.3Cola, AAXE A
Ho o

=
=

Auzpry 74
ik A= ol

[

1
s

ol

[}
ol Hx a4 Wt Uk

= o A]
1,500~1,800 mm

200 m ©]

-
a

5

P
T
=

}
=13

%

f
ARk, & 1,000 mo©]7%e]

[

[
e
o)
1>}
g2la #olm 59 71~

ksl
R

-

T

1=
ATt

>
B
i)

bebk 4474 ol

kel

4 7157 vEdH, s 2] AAA7E Sl
=skaL, @

Ao
M

K
o
4

1%,
ba gleh? Abwlo] wh

1 2,000
&

[e)
2
1

At

338%),

(F§4 2

o

=

4

A&7k 2,100
7,800

o=

N

AYA
-

s &

%

o o

=
=3

|y

% olgel 4
= EE A

"l.

S

3. E8lo] 4%

3,700 %

i
N

o
o
el
5

o

]
—_



B
22!

ol

oxaL glow £

=
=

oA AAH O Wl

]

o] A eIA 1 e},

7atel

Hoz =

of hat 7k A%

Al oFE T

N FE

s

b

s}o}

T

—_

<
o)

Astar Qe

Jo
—_

B

Ny

o]

ANE e 71ed BEE

s

g
A
o

fuy

ol

0

o

4. 343} (anti-oxidant)

e R I s B e Bl LS

AX

0]
PR

ol 7HA17F

Al e

5] 52 5}9]

71914 (environmental etiology)

Qe s Abavt 2ol

ol
=

L

o AAE

Arers

=L NeR
s

]

o

b

o

superoxide

QR0

A A
hydroxy

oAt

71 kY 53
peroxide(Hz02),

Ely
radical(Os ),

SEE

singlet

radical(HO"),

hydrogen

oxygen('0x) 3} 7o &

1
s

Aol A

DPPH radical®} ABTS" radical &7



5. "] ¥ (skin-whitening)

JH = JFIFozR Y 7S BEstod, 359 %9 3+ melanocytet™
melaning AdFo 2N FUWORRY BS HIshil, A>xdS st7]% gt
Melanine AEA o dg] X5 o] g MAE melanin® &, 2 181 X
ol oate] BE ¥, W, & 5o Mol AAFHR” ole]d melanin®]
T Aol HW m], S, AWA T A HF o] dojyt N5}
R EAS et vk fdel = = Aow g Yk

Melanine] A%+ A4S AHEH tyrosinase®t TRP-1, TRP-2(DCT)7}F
ob T8 Agsts AS B 4 duFigure 1. wE 2 AgtelM =
tyrosinase®} TRP-1. TRP-2(DCT)9 &4= ZA4go = nwlgsS HIIsHS
t}.

a
ol
Ir
o)
(o3
O

HO COH
COzH COsH COzH
f , NHz
m rosinase :@/\r rosinase m o
Fas’ S‘D‘ NHz GIL. athione S

or cysteine

L-Tyrosine L-DOPA L-DOPA quinone H2N¥
s COzH
pontaneous

5-Cysteinyl DOPA

HO:E:D o

«— 2 COLH l
N slow N Fas‘
HO N o N

5,6-Dihydroxyindole L-DOPA ch
chrome LeucoDOPA chrome Pheo-Melanin
. | Tyrosinase ) y
Fas'lard,’or Peroxidase ‘I,TRP'Z"DCT" (yellow-brown)

0 HO
= N
0 H HO 5

Indole-5,6-quinone  5,6-Dihydroxyindole-2-carboxylic acid(DHICA) | .1LpoPa + 1/20; —> L-popa quinone + H:0

» L-Tyrosine + 1/2 O; —= L-DOPA

l lTRp_]_ » L-DOPA quinone ——= LeucoDOPA chrome

* LeucoDOPA chrome + L-DOPA guinone

0

Eu-Melanin -— mcozH —> |LDoPa chrome|+ L-DoPA
.
0% N wl/

Maximum absorbance at 475 nm

(brown-black)

Indole-5,6-quinone carboxylic acid

Figure 1. Melanin synthetic pathway



6. 3 (anti-inflammation)

Aol th 18

)

ox

K&

—_
fite)

. wEole A

ot
(lipopolysaccharide)”7} WA X =

]

(o]

(macrophage)®l| 4

[e)

=

A A
of R

°©

=
=

}o]

]
1o

o ¥
%L [e)

3l prostaglandin

[€)
1
2 2en)A

H

<
T

=
¢}

]

[e;
=
]

2ol 9

[€)

8

e ol

hid

F#

-

_ C o s
nitric oxideZE =4
[e)

A

S

|
)

AF=r8}H  pro-inflammatory cytokine$!

Gl

]

priKe)

w7} =4
[e]

Z7A1 71 A COX-2
5

Far, INOSel ]38l nitric oxide”} A o] = o]

°©

3T
™

=N
=
[}

o

o =

=
=

-

R

ol A

79 Bay

5]

=4

Al
=

=

6]‘

IL-1B, IL-6, TNF-a
A

w2 A

A

<

ok

A

g0

A71s wobillA 1

Hjo

Tor

T
\.mO

el

A gustsl, Aae 7%

= aso &

-
R



o A

=]
RN

1 X

ot

e

o
A

iz
K

M E delA oA g A=

oF A0

KeR
T

oa

oF

1

=
1

s

o

Fod

7}

s
a

al
=

R

w2l g A

uh ) A 2}

' =

-

wjw, o7l 7hA] o

5 km
291 “H] U

[e)

ok

o}

Al

2
A &

=

=

3
al

°©

=

1

7}

E17}

7d o]

o

-

1

s

744

gol Al AFI=ell A

[e)

R

3

8

A WGl A

-

i=

A
o TbgArel

grhe
o]
o)

o serEt 24 7

SEN,

Z}
W YUY (Oreocnide fruticosa (Gaudich.) Hand.-Mazz.)

HHom #7]EI(urticaceae) W] FUHF-Z:9
A 2 mAE At

b i ATtell A
Hol St

}

o
pul

iz

el
iz
ze]
__&
oF
B!
—_
file)
=
TR

el

)A
a

U 7h%

=0

1]



r-{m
-u

I. @734 - v 7K FE2225H 24 A

gtax 3ol v kU= #7]) =3 (Urticaceae) Bl YU H<4(Oreocnide) . &
B AsHA AT HAAAQ] H Y=

[e]
P
2 oF: ez FY LEH 4B AT

o

Aol AL3 Bl E(AEHST 0 3200 AF7F A9 HodA &gk, E

3] HjGuol A 2] Bad S 3 AyATTE Ho A

Figure 2. Picture of Oreocnide fruticosa



2. 48 "
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=, SjEE @ Eao ALgE £15LS DAEJUNG chemical ¥ OCI

’

o
4y

o] AFELE AFESYY. VLC(Vacuum Liquid Chromatography)el+= silica
gel(2-25 pum, Sigma Co.), normal-phase silica gel CC(Column
Chromatography)oll+= silica gel(95-110 pm, Merck Co.)& AF&33L
reversed-phase silica gel CColl+= silica gel RP-18(230-400 mesh, Merck
Co)s AR&sITh 8]l #A A A& TLC(Thin Layer Chromatography)
precoated silica gel aluminum sheet(Silica gel 60 Fas4, 2.0 mm, Merck
Co)E ARE3klTh TLC AolAe] spoto] &<2le UV lamp(254 nm)E AM&-3}
A4, visualizing agentd] FHAA|Zl 3 heat-guns o35l AZRAIFHT
Visualizing agent®+= KMnOs 89 (3% KMnOs, 20% KoCOs, 0.25%
NaOH) ¥ 1% anisaldehyde-MeOHS Z Qo uwe} ALE3}SlH

Bald sgEe Ay d72 93 FHE A= Sunrise (Tecan
Co)E ol-&3&talth.

TZEA 9 o]&%¥ NMR(Nuclear Magnetic Resonance) spectrometert
JNM-ECX 400(FT-NMR system, JEOL)S ©]&33lom, NMR =4 &vjs
CIL(Cambridge Isotope Laboratories, Inc.)®] NMR HA-&&nj= CD30D,
CDCls, pyridine-ds, DMSO-dsE AH8-3H3ith.
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=slth. #5992 whatman A& o] &3t 7t o3 FAE o]&af o
, A wdE o 23] u W FE5ITh ol Al @& of
2 40TColste] EFTHoA 314 7Y 5F X (rotary vacuum evaporator)@®
F=3e] 70% ethanol F=% 63.0 g2 AU}

dolxl 70% ethanol FEES THT 1 Lol @ Al7]a S4TA o wef &
A4 o2 H35}o] n-hexane, ethyl acetate, n-butanol, H2O fractions {%)
t}, o]#3 W ow 70% ethanol FE=% 60.0 g #3393, n-hexane,
ethyl acetate, n-butanol, HO fraction 2z} 3.12 g, 4.86 g, 13.8 g, 33.6 g&

A Hscheme 1).

Dried branches of Oreocnide fruticosa 1000.0 g

l 70% EtOH, stirring, 24 h, 3 times

| Extract 630 g (6:3%) |

Extract 60.0 g
Suspended with 1 L H,O and add 1L n-hexane, 3 times

n-Hexane layer Add 1L ethyl acetate, 3 times
312 g (5.2%)

Ethyl acetate layer Add 1L n-butanol, 3 times
4.86 g (8.1%)

v b

n-Butanol layer H,O layer
13.8 g (23.0%) 336 g (56.0%)

Scheme 1. Procedure of extraction and solvent fraction from O. fruticosa



2-3-1. H]YUF 7% 9] p-Hex #& &4 compound 1, 29 #2]3A

Erjitg & Aol p-Hex w8&S A0 1~2¢d AE WAy Aot
Aol AHE 70.1 mge] YAHEATE. TLC(Thin Layer Chromatography) 41
Az E3EQ Foez #uFo] TLC 4L B3l silica gel column
chromatography& #3}7] 943 &vizds Asiith. dopde Jd& 70.1
mgS n-Hex:CHCI3:EtOAc=2:12:19] EmjzAd o=  silica gel column
chromatographyE Fd3sto] TLC &4 Tl o] HR3 AE5S Ko} F
6709 fraction® = YAt ©] T NPS(normal phase silica gel)2 30.5 mg
S compound 1& #<lo] FQal, NPS4 7.0 mge compound 22 &elxlth

(scheme 2).

Extract
(15.0 g)

Suspended with H,O

v v v v

n-Hex Fr. EtOAc Fr n-BuCOH Fr. H-O Fr.

|

==
(70.1 mg)

l Silicagel, mHex:CHClz:EtOAc=2:12:1

Voo ¢ ¢ | !

NPS2 NPS4
NP51 (30.5 mg) NPS3 (7.0 ma) NPS5 NPS6
Compound 1 Compound 2

Scheme 2. Isolation of the compounds 1 and 2 from O fruticosa branch
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2-3-2. A YU 714 9] ethyl acetate & &E|A compound 3, 4, 5, 6 ¥ 7
o &894

Ethyl acetate &8 &S FAEZ AE3sl7] 93] VLC(vacuum liquid
chromatography)E 338}t Ethyl acetate B3 & 4.45 g5 A9 silica
gelo] S2A]7]a1, o]Z silica gel®2 %3 VLC columnel] $Fi2 HHs}HA
loading3t%th.  n-Hex-EtOAc(0~100%), EtOAc-MeOH(0~100%)2] &uj=
step gradient WHo®E FAS 5 10, 20%% =ol+= o=z ZF 300 mLA
£=3le] F 15709 fractions A ATh

VLC fractiong & Fr.b 71.2 mgs CHCl3:MeOH=10:1¢] ‘uwjz7o=
silica gel columne 433} TLC checkE 3+ %ol spotE2] dj¥lo] w]5=3k A
S718] Rol 370¢] fraction®o® YWFAal, I ¥ Fr.5-25 n-Hex :EtOAc=3:5
o] gz O 7 silica gel columnes 33t compound 3(2.9 mg)= AT

Fr.7 131.9 mg& CHCl3:MeOH=12:19] &mjZx7Ad 22 silica gel columne I
&Jste] TLC checkE g o spotEe] #®e] H|S=d RAE7]E] Eol 3719
fraction®. 2 YAY. I F Fr.7-25 MeOHo| =9 sephadex LH-20
columns 83t compound 4(12.1 mg)ES ¥, Fr.7-3& MeOHo| =9
sephadex LH-20 columns 4 &3}%] compound 7(11.0 mg)S Lot

Fr.10 494.5 mgS CHCIl3:MeOH:H20=7:1:0.052] &vujx71o 2 sephadex
LH-20 columns 3 3}e] TLC checkE ¥ $ol spotEe] #do] H]s=gk A
718 Ro}l 11709 fraction®.® W-Fil, Fr.10-9= CHCl3:MeOH=2:1F%7 0o 2
sephadex LH-20 columng W& compound 5(13.2 mg)¢t compound 6(21.4

mg)= A (scheme 3).

- 11 -



EtOAc Fr
(4.45 q)

VLC

m-Hex:EtOAc (0~100%)
EtOAc:MeCOH (0~100%)
Step gradient (5,10,20%), 300 mL

!

!

|

!

!

!

!

}

Frl |eeoe

Fr.5
(71.2 mg)

Fr.6

Fr. 7
(131.9 mg)

Fr. 8

Fr9

Fr. 10
(494.5 mg)

Fr11
(574.6 mg)

Fr. 15

v

v

v

Silicagel, CHCl3:MeOH=10:1

| Fr.5-1 || Fr. 5-2 |

Fr. 5-3 |

Compound 3

lSi\icagel. mHexEtOAc=3:5

(29 mg)

Sephadex LH-20,
CHCl3:MeOH:H;0=7:1:0.05

v

v

v

| Fr. 10-1 |..l| Fr. 10-9 |.l.| Fr. 10—11|

v

v

Fr.7-1 |

Fr. 7-2 || Fr. 7-3 |

Sephadex LH-20, MeOH

# Condition of VLC eluents

- Fr. 5 m-HexEtOAc=45:55
- Fr. 7 mHexEtOAc=30:70
- Fr.10 : EtOAc:MeOH=100:0

Compound 4

(12.1 mg)

Silicagel, CHCIzMeQH=12:1

Sephadex LH-20
CHCl3:MeOH=2:1

Compound 5 (13.2 mg)
Compound 6 (21.4 mg)

Sephadex LH-20, MeOH

Compound 7 (11.0 mg)

Scheme 3. Isolation of the compound 3, 4, 5, 6, 7 from O. fruticosa branch




Z ZH9E ¥% AL Folin-Denis®'MS oFzr W ste] A A8
Calibration curvet™ gallic acid (T89S 1 mg/mLe %52 AXE 3}a,
31.25, 62.5, 125, 250 ¥ 500 ng/mL7} %= 343t 2Adssich. WA, 7t
ANEES 1 mg/mLy $EZ AXE 9. aglu 59U 343 gallic
acid -8R Al5E 100 plLy Hste 575 900 pLE Yo total volume
o] 1 mL7} F == 3A3sF3t). o] 7|9 Folin—ciocalteu's phenol reagent 100
uLE F7beteo] A2eA oF 3RAE wgS A7, NaxCOs & (7%, w/v)
200 pLE 718t &3 3 F7/5 700 pLE Yol total volumee] 2 mL7} &
L5 gAMete] ALoA 1A WEAIZ § SRS F kel ELISA readers

A 700 nmolA FHEE SAe T Ealds gdow faedl.

free radical &7 T#oly 4 ¥l TE€& Hrists WY ol stveln. o
F 9] 94829l diphenylpicrylhydrazine< AR4lo] 7kl Qe &9 A i
of 515 nmolA] Z3gk &4 wE HAt} 1#Y phenold}t &L FAaU HAAE
A T A FAA} WS A HW FAEFEH A hydrogen

radicale AAsHA Hvh. L3 Fojd dAA= wprtgdoes A, 1 ol

2 owkgdle] Mo w@Mom Wi AL FYE gAE ZAFOA
radical 274 A4S 54 & 4 A (Figure 3).

DPPH radical 274 &4 23 BloisH'We 28310 t}g7 o] 23
%ot

WA EtOH:DMSO=1:19] &mj& "&o] A8EE 1 mg/mLe FEE Folil



o]2 0.5 mg/mL, 0.25 mg/mLe FE=2 3 Asc}l DPPHAI SRS ZF =] ¢kv]
& DMSOE o]&3le] 2 mMe #%Z =oF F o|& EtOHS zZta 0.2
mM=E 3|4 3lo] ALg3kt}, Al e} DPPHAI RS FH7F #ubd 96 well plateol]
AlEE 20 uLA 93l multi pipettes ©]-&3te] DPPH Al¢F 180 uLE Yol %

s
a

O-
il

2ol A 107 HEEAIZL ¥ ELISA readerg® AREste] 515 nmelA &3

il

S48kl DPPH radical 27&(%)& ofefel Aol o) Axtstion, 7+ A

Joh

7} DPPH radical& 50% #aA1Z W] $%(SCso8 T3kdth 24 Alae 3
S AAEtY Fghs et o W gl (positive control) &2 =

) B-C
Scavenging effect(%) = J|EL— } X 100
A

A : 515 nmolA] DPPHe| &3
B : 515 nmollA Al5¢} DPPH WkgHe] sS4 %

C : 515 nmolA A8 #AA9 4=

DPPH radical (violet, 515 nm) Phenol Diphenylpicrylhydrazine (yellow) Phenoxy (radical)

Figure 3. Scavenging of the DPPH radical by phenol
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23
9] 3 7R R AL EH o] HE=
o

14
T

=
Lol ABTS7) &&=

2-4-3. ABTS radical cation 47
Total antioxidant capacity(TAC)e] =#H
A& == ABTS radical cationo] 3o] =W
3o WstE SAste] dAtst 58S S48k W otk (Figure 4).
ABTS radical cation 274 A& Re & Pellegrin $9] W98 o959
AL, ARE B o] Mdgeiltt
7.0 mM ABTS &3 245 mM potassium persulfate €4S 1:1 (v/v)E
&gste] 16A17F o] AgAElol A WES-S A7 ABTS radical cationg TH&
, °] ABTSE&& ethanolel 2]4ste 700 nmellX F3%=7} 0.78+0.0027F
HES 2dste] A 2833t 96 well plateo] = 3|AS Alg &
of 20 pLé¢t ABTS 180 pLE Z3tate] 1583F A3deolA whgAl &
ELISA readerE ©]&3} 700 nmolA FF =5 F743te] ABTS  radical A&
AE(%)S otele] Aol o& AxtetRdon, Z+ A&7} ABTS' radicalS 50%
dard e $R(SCE Tett. 2 AlEe 33 RIEAYS AAlste] Hat
S kATt o] w thF i (positive control) & ZE vitamin CE A& T}
Scavenging effect(%) = J|: } X 100
A 1 700 nmell A ABTS9] &35
B : 700 nmoll A Aok ABTS wh-g-<fe] F35%=
C : 700 nmolA A& AHAY FHE=

- 15 -
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wnnr oI | e <L
\©:> o o A <— \©:>>:N ) sos |+ A+ HY

ABTS* radical ABTS

(Blue green, 700 nm) (Colorless)

Figure 4. Scavenging of ABTS" radical by an anti—oxidant

=
i

2-4-4. Tyrosinase inhibition &4 Ad

Tyrosinase inhibition &4 A%< mushroom tyrosinaseE °]-&3% DOPA
chromed'"S $gato] ZAeith. WA, AEZ 1 mg/mLe FEZ Holx
°o]2 0.5 mg/mL, 0.25 mg/mLe F=& 3Xsta, Ao A& 7]Hl
L-tyrosine< 2 mM®] vE=2 A|Z3t}, =17 £UH 96 well platedl] A&EE
20 plL® Y il L-tyrosine 70 pl 18] 3l potassium phosphate buffer(pH 6.8)
60 uLE Yo] ELISA readerol A 492 nm=Z 5743t Alaet A&d &9 5
FE e etk Fofl ZF welloll 2500 units®] tyrosinase 5 pL9} potassium

phosphate buffer(pH 6.8) 45 plLE multi pipetteS ©]-&3fe] YojsFa1, 35T
A 108-7F wk-eAlA ELISA readerE ©]83] 492 nmolA S3=E F5A35HY]

tyrosinase A al&(%)S ofef o] Aol s AAFEG o, ZF A&7} tyrosinase
E 50% AMT wjo] F=(Cs0)E T3tk 2t AlE&E 33 WEAES AA

o HFS ek th o] wl thZ+(positive control) & E3= arbuting A3}

A TH.
) . . B-C
Tyrosinase inhibition activity(%) = %—- A} X 100

- 16 -
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2-4-5. Alxzuj ¥

B16F10 murine melanoma cell, RAW 264.7 murine macrophage cell,
CCD-986sk(human normal fibroblast cell), HaCaT(human keratinocyte cell)<
A EF 23 (KCLB; Seoul, Korea)2. Z5-E Fokwlol penicillin-streptomycin
100 units/mL¢} 10% FBS(Fetal Bovine Serum)7} 3Hf%¥ DMEM(Dulbecco's
Modified Eagle Medium, GIBCO, Grand Island, NY, USA) vjX|E A}g3}e] 3
7C, 5% COg incubator Z=z1o|A] wfekatgion, 3de g WA A wFS Al
&3}t

2-4-6. Melanogenesis A& &3 =4

B16F10 murine melanoma cell& ©]&3le] FE=3 £8E 2 £33
compound&9] AMXEWol|A e mulgaE =H3l7] 93] melanogenesis A3 &
A AT

6 well plated] 4.5x10" cells/mL7} H 22 NXE B3, 37C, 5% CO,
ZANA  24A7F wfFE Fo] wiX|E A A3Stal PBS(Phosphate Buffered
Saline) buffer®2 M 3s}4ltt. Z18]31 50 nM9] a-MSHE 2 &3t wix =2 w3k
AT ARE FREE Agste] T2AF b wigstalth wiko]l EuH wiA|
= A|Asar PBS buffer® A& 3 & trypsin-EDTAE A glsle] AXE 3|43}
of JAEZY AlA pelletit= FH3tr}l Pelleto] sonication buffer(1% triton

&
i

X-100 and 0.2 mM PMSF(Phenylmethyl sulfonyl fluoride in sodium

phosphate buffer)S Y il A ¥Z sonicationd] & Fo fAFE AA Ha 3

- 17 -



pelleto]+= 1 N NaOHE 300 pl #7}ste] ELISA readerE ©]-&3}o] 405 nm
o] 4] melanin contentsE 135}, AT N> L-DOPA9F WHS-A]#H ELISA
reader® 475 nmolA celle]l $¥ tyrosinaseE QlstHtt ERTLOE =

arbutin®} melasolvE AFE3F T}
2-4-7. Nitric oxide(NO) A4 A& &3 A

FEEY F9E ¢ 8 compoundEe T adE FAH3] HE
RAWZ264.7 murine macrophage cellZ °©]-&3}o] AxZuUoA e A5 w7l =2
%l nitric oxide®] AAHFS S433th

24 well plate®]l RAW264.7 murine macrophage cell& 3x10° cells/mL=Z
BZ3l31 37T, 5% CO.Z7o)A 1847 Hjokst & PBS buffer® A|H< #1511
pg/mLe] LPS7} 234 wix2 w3 3 X85S we¥s 247 Hrhsie] 244173
vl Fstlvh. wikel v AlEZu G e 100 uLA gojuie] ZHz}t griess Al
°F(1% sulfanilamide, 0.1% naphtylethylenediamine in 2.5% phosphoric acid)
100 pLo} &8st Ao A ez 107 5ok vH-g-A17]aL, ELISA reader
% 540 nmellM FFE=E FAT] NO9| e AFZufY Foll =As= NO2 ¢
= SAsIAtH(Figure 5). oldf AAHE NOO %<& sodium nitrite(NaNOy)

2 ol gste] AATAL Aol wlaskgich.

2NO + 0, —> 2NO,
NO + NO, —> N,0;
N,O; + H,0 — 2NO,” + 2H*

HoN— %ONQ + H,0 HoN :S‘ON N NH
7—) 7—) NHZ

0 Azo dye
i}

o o

Sulfanilamide NH;

N-{1-Naphthyl)ethylenediamine

Figure 5. Principle of griess reagent
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2-4-8. A257d 37}

A X=X H7k= MTT[3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl tetrazolium
bromide] assayZ ©|-&3tt. ¥ B16F10 murine melanoma cell®} RAW

264.7 murine macrophage cell2 ©]-&3%t Ao A RE HE|star 2z} 72A17F,

1

2473 AL Foll AlEE Y

¢

Fa Q= wellel MTTAI9FS: 500 png/mLe] &%
7 HES AH7FsEItE MTTA ok #7hste] 37C, 5% COxxx10lA 2~3A13F &

oF vjokslar, HiXE A A% o AWAE formazans DMSOZE o] ELISA reader
ol 570 nmollA FF=E =A3HFigure 6).

©_</ N : cellular reductase N
'
=N

N
N=— N
/
@ s\\)/ \87
MTT Formazan
(570 nm)

Figure 6. Principle of MTT reagent

2-4-9. Western blotting

B16F10 murine melanoma cell®} RAW264.7 murine macrophage cellS 9]
&35 AYoA AEE A st 7} 7211, 24A%F AL Fof] wiAE B

A AT cold PBSZ 2 washingdl 5Tl 283 lysis buffers H7}ate] 30

T

B2 lysisAlZ]aL o]|& E5 ZojA 4ToA 15,000 rpme 2 2087 944 Eg

sto] AMEE AHE 55 AASSY. @A 5%+ BSA(bovine serum

- 19 -



albumin)& X3}l Bio-Rad Protein Assay KitE AR&3te] = sl3ioh

gl "ol 30~50 pgol EO7HAl A3 AS 8~12% bis—tris mini gel
SDS-PAGE(sodium dodecyl sulfate polyacrylamide gel electrophoresis)gt
& o]Z PVDF(polyvinylidene difluoride) membrane(BIO-RAD, Richmond,
CA, USA)4 200 mA= 2A17F &<t transferdtSl Tt

Aol transfer¥ membranes 5% skim milk7} ¥ TTBS(0.1%
Tween20 + TBS)& o= AF&oA 1A17F &< blockings 3Ttk A=
+ anti-mouse tyrosinase(1:1000), anti-mouse TRP-1(1:1000), anti-mouse
TRP-2(1:100005 TTBS&No® 3|Aste] AF2oA 1~2A3F w7+
TTBSZ 382 33 washingstdtt. 22 &A=+ HRP(horse radish
peroxidase)’} A¥%¥ anti-mouse IgG(Amersham Pharmacia Biotech, Little
Chalfont, UK)E 1:1000~1:20002.% 3]Aate] oA 1~2A17F whgA1Z1 &
TTBS® 384  33] washingdle] ECL7]Z(Amersham Biosciences,

Piscataway, NJ, USA)Z} 1~3% ¥F8 & X-ray filmol 7333} t}.

- 20 -



3. 243

3-1. &2ld gz +x o4

i

3-1-1. Compound 13 Compound 29| =34

Compound 1& “C-NMR spectrumel# 307019 carbon signal® 'H-NMR
spectrume Al 8702 methyl groupd 9 IHIAE XS] He HYQ
aliphatic signale HE9 2 triterpene % A FHolgt =33, “C-NMR
spectrumoll Al § 213.49] signale carboxyl group® carbon®. =z =3}, o]
2 wlgoz 'H-NMR¥ PC-NMR spectrums £33 njms A
compound 1& friedelin¥dS &1& 4 A G (Figure 7).

Compound 29 Fx%Z <87 98 'H-NMR¥} “C-NMRS =433t}
Compound 1 H}2 t}go] Eglg ARola, 'H-NMR¥ “C-NMR spectrum®]
A Aoem Hol ZZAo]l Hd Zlojgt oite sl oE HiEo®
'"H-NMR#} C-NMR spectrums %3937 wlws A7 compound 2%

friedelanol¥] S &<lst 4= A ATHFigure 8).

- 21 -



Figure 7. Chemical structure of compound 1

Figure 8. Chemical structure of compound 2



Table 1. 'H and *C NMR data of compounds 1 and 2 (400 and 100 MHz, CDCls)

Compound 1 Compound 2
NO- Su (int., multi., J Hz) Sc Su (int., multi., J Hz) Sc
1 22.4 16.0
2 41.7 35.5
3 213.4 72.9
4 2.25 (1H, m) 58.4 49.3
5 42.3 37.3
6 41.4 41.9
7 18.4 17.7
8 53.3 53.4
9 37.6 38.0
10 59.6 61.5
11 35.8 35.4
12 30.7 30.8
13 38.5 38.5
14 39.9 39.8
15 32.6 33.0
16 36.2 36.2
17 30.2 30.2
18 42.9 43.0
19 35.5 35.7
20 28.3 28.3
21 32.9 32.5
22 39.4 39.4
23 0.89 (3H, s) 7.0 0.99 (3H, s) 11.8
24 0.72 (3H, s) 14.8 1.01 (3H, s) 16.6
25 0.87 (3H, s) 18.1 0.86 (3H, s) 18.4
26 1.01 (3H, s) 20.4 0.95 (3H, s) 18.8
27 1.05 (3H, s) 18.8 1.00 (3H, s) 20.3
28 1.18 (3H, s) 32.3 1.17 (3H, s) 32.3
29 0.95 (3H, s) 35.2 0.93 (3H, s) 35.2
30 1.00 (3H, s) 31.9 0.97 (3H, s) 32.0
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Figure 9. '"H-NMR spectrum of compound 1 in CDCls
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Figure 10. BC-NMR spectrum of compound 1 in CDCl3
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Figure 11. 'H-'H COSY spectrum of compound 1 in CDCls
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Figure 12. HMBC spectrum of compound 1 in CDCl3
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Figure 13. HMQC spectrum of compound 1 in CDClg
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Figure 14. '"H-NMR spectrum of compound 2 in CDCls

Figure 15. BC-NMR spectrum of compound 2 in CDCl3
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3-1-2. Compound 39| =34

Compound 39] FxZ #lsl7] 9a) 'H-NMRZ} “C-NMRE =43t}
C-NMR spectrumel A & 95.3~166.8 9% carbon signal®} 'H-NMR
spectrum® A4l § 6.18~7.96914 2] signalell 23] olefin %%} aromatic ring®]
EA45 A4 = dden, '"H-NMR spectrumel A § 7.96(1H, d, J = 5.95
Hz), § 6.18(1H, d, / = 5.95 Hz)9] signal®l 4] coupling constant {fo.= Ho}
ortho-coupling T+ olefin %A cis—-3 82 proton¥dS AAsF L, §
6.31(1H, d, /= 2.06 Hz), § 6.19(1H, d, J = 2.06 Hz)2] signal®l4] coupling
constantZr o2  Ho}  meta—coupling® protondS  oAsI T PC-NMR
spectrumoll 4] § 183.49] signale carboxyl group® carbon® = A% YT},
BpzxE 71Bo= sto] 'H-NMR#} “C-NMR spectrums #3°03}

PN
T AYT

s

=]
n
B3k A3} compound 3& 5,7-dihydroxychromonedS &2l

(Figure 17).

Figure 17. Chemical structure of compound 3
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Table 2. 'H and >C NMR data of compounds 3 (400 and 100 MHz, CDs;0D)

Compound 3

NO.
Su (int., multi., J Hz) Sc
2 7.96 (1H, d, 5.96) 158.0
3 6.18 (1H, d, 5.96) 111.5
4 183.3
5 163.4
6 6.19 (1H, d, 2.06) 100.3
7 166.7
8 6.31 (1H, d, 2.06) 95.1
9 159.9
10 106.4
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Figure 18. H-NMR spectrum of compound 3 in CDsOD
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Figure 19. BC-NMR spectrum of compound 3 in CD3s0OD



3-1-3. Compound 4¢] =34

Compound 4¢] TxZ #2st7] ¢a 'H-NMR¥ "C-NMRS A3k}
"C-NMR spectrumell /] § 113.6~153.7 9 <<] carbon signal®} 'H-NMR
spectrumol| Al § 6.81~7.43°4 2] signalell ¢]&] aromatic ring® =5 oA
& # Jddemn, 'H-NMR spectrumelA § 3.79GH, s), § 3.77(3H, s)9|
signal® Hol A7 SAAE7F & WYAaol AH3S carbondl AEo] A+ methyl
group= 218} ar, § 7.43(1H, dd, J = 8.24, 2.06 Hz), § 7.39(1H, d, J =
2.06 Hz), § 6.81(1H, d, J = 8.24 Hz)¥ signal°llA coupling constant #2o =
Hol 3t /9] carbonS FA SR ortho-, meta-coupling® protondS o Asf
At}t. BC-NMR spectrumolA] § 56.5, 52.49] signalolA] A7|SA=7F 2 ¢
Aol QA3 carbon 2707F #&EEJI, § 168.99 signale carboxyl group?
carbon®.Z  JAHATE. ¥ FEFRES J|EoR  to]  'H-NMRI}
BC-NMR spectrume #3237} vlast 23 compound 4% methyl vanillate

qe Foad & A H(Figure 20).

=

o

Figure 20. Chemical structure of compound 4
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Table 3. 'H and ®C NMR data of compounds 4 (400 and 100 MHz,
DMSO-ds and CDs;0D)

Compound 4

NO.
& (int., multi., J Hz) Sc
1 122.1
2 7.39 (1H, d, 2.06) 113.6
3 149.0
4 153.7
5 6.81 (1H, d, 8.24) 116.2
6 7.43 (1H, dd, 8.24, 2.06) 125.2
7 168.9
8 3.79 (3H, s) 52.4
9 3.77 (3H, s) 56.5
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Figure 21. '"H-NMR spectrum of compound 4 in DMSO-ds
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Figure 22. BC-NMR spectrum of compound 4 in CD3sOD
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3-1-4. Compound 5¢ Compound 69| =34

Compound 59 725 <97 ¢s) 'H-NMR¥%} “C-NMRE =43},
YC-NMR spectrumell /] & 100~157 <999 carbon signal¥ 'H-NMR
spectrumo 4] § 5.85~6.83°4 2] signalol 2|3 aromatic ring® =5 A4t
g 4 Ak wH, 6 6.83(1H, d, J = 1.83 Hz), § 6.76(1H, d, J = 8.24 Hz),
§ 6.71(1H, dd, / = 8.24, 1.83 Hz), § 5.92(1H, d, J = 2.29 Hz), § 5.85(1H,
d, J = 2.29 Hz)¢ signalellAq coupling constantzto. = Ho} 279 proton<
ortho-coupling, 3709 proton< meta-coupling= dli= ZAOZ oifo] o
W, § 4.56(1H, d, /= 7.56 Hz), § 3.97(1H, m)¥] signal®2 Xo} A7]|S-d=7}
Z HYaof QA carbonel AjFEC] 3= protono®E o 4Fetlar, § 2.84(1H,
dd, / = 16.03, 5.27 Hz), § 2.50(1H, dd, J = 16.03, 8.24 Hz)¢] coupling
constant #o 2 R} geminal protonoZ o8t tl. PC-NMR spectrumo.
ZHE 15719 ©AE A s Ao Hol ol HF A flavonoidY S
dFTg 5 vk oI FRIFIEE 71EoR o] 'H-NMR¥I “C-NMR
spectrume #8937 vl s A3} compound 5% catechindS el @ 4 9l
A (Figure 23).

Compound 6¢] T2 #2dt7] & 'H-NMR3 "C-NMRS ZA 3k}
YC-NMR spectrumell /] & 100~168 <9¢] carbon signal® 'H-NMR
spectrumol Al § 5.92~6.97°)4 2] signaloll 2|3 aromatic ring® =5 A4
g 4 ook =9 § 6.97(1H, d, J = 2.06 Hz), § 6.80(1H, dd, J = 8.24,
2.06 Hz), 6§ 6.76(1H, d, J = 8.24 Hz), § 5.94(1H, d, J = 2.29 Hz), &
5.92(1H, d, J = 2.29 Hz)2] signal°lA coupling constant Zto.= Ho}l 279
proton< ortho-coupling, 370¢] proton< meta-couplings 3sli= Z o= oA}
o] Hlem, § 4.81(1H, s), § 4.17(1H, m)2] signalZ Ho} H7|SA=7} &
Aol A3 carbondll A7 o] A= proton2 2 <3Sl § 2.86(1H, dd,
J = 16.72, 458 Hz), § 2.73(1H, dd, J = 16.72, 2.98 Hz)9] coupling
constant #oZ R} geminal protonoZ o8t tl. PC-NMR spectrumo

ZEE 15719 8422 /1A Q= Aoz Hol olx= AP A flavonoidd &



d=a & gt A REFLRE J|How Fo 'H-NMRZH “C-NMR
spectrume %3 wwd A} compound 6% epi-cateching 91 &

T A HFigure 24).

Figure 23. Chemical structure of compound 5

Figure 24. Chemical structure of compound 6
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Table 4. 'H and C NMR data of compounds 5 and 6 (400 and 100 MHz, CDsOD)

NO. Compound 5 Compound 6
Su (int., multi., J Hz) Sc Su (int., multi., J Hz) Sc

2 4.56 (1H, d, 7.56) 82.9 4.81 (1H, s) 79.9

3.96 (1H, m) 68.9 4.17 (1H, m) 67.6
A 2.85 (1H, dd, 16.03, 5.27) ' 2.86 (1H, dd, 16.72, 4.58) 3

2.50 (1H, dd, 16.03, 8.24) 2.73 (1H, dd, 16.72, 2.98)

5 157.7 158.1
6 5.92 (1H, d, 2.29) 96.4 5.94 (1H, d, 2.29) 96.5
7 157.0 157.7
8 5.87 (1H, d, 2.29) 95.6 5.92 (1H, d, 2.29) 96.0
9 157.9 157.4
10 100.9 100.2
1 132.3 132.4
2' 6.83 (1H, d, 1.83) 115.3 6.97 (1H, d, 2.06) 115.4
3' 146.3 146.0
4' 146.3 145.8
5' 6.76 (1H, d, 8.24) 116.2 6.76 (1H, d, 8.24) 116.0

6' 6.71 (1H, dd, 8.24, 1.83) 120.1 6.80 (1H, dd, 8.24, 2.06) 119.5
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Figure 25. 'H-NMR spectrum of compound 5 in CD3;0D
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Figure 26.
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BC-NMR spectrum of compound 5 in CD3s0OD
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Figure 27. 'H-NMR spectrum of compound 6 in CD3;0D

1577729

158.1161

I50.0 1400 3o 1200 LRLIE RLL R SO0 HLO To.o .0 200 4.0 2.0
3 T T e323 : g
i 32 233 §3332 : : 3 s.

Figure 28. BC-NMR spectrum of compound 6 in CD3sOD
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3-1-5. Compound 79 =34

Compound 7¢] TZ& 2937 98] "H-NMR¥% “C-NMRE Z433it).
C-NMR spectrumel A § 55.9~160.8 9] carbon signal®} 'H-NMR
spectrum® § 3.79~7.88 signalell 9|3 olefin 7+%<} aromatic ring® A&
d st 4= dlen], 'H-NMR spectrumellA § 7.87(1H, d, J = 9.16 Hz), &
6.13(1H, d, J = 9.16 Hz)¢ signalolA coupling constant Zto.= Ho}
ortho-coupling ™+ olefin TZoA cis-d e protondLS At ar, §
7.15(1H, s), 6§ 6.70(1H, s)9| signalollA aromatic B+ olefinic proton® <
o st PC-NMR spectrumolA] 6 160.89] signal carboxyl group?
carbon® @  AFE AT o REFEE VPR o] 'H-NMRI
BC-NMR spectrum< #8%?7} vlwd A7} compound 7-& scopoletin®< 2

ol & 4 A (Figure 29).

Figure 29. Chemical structure of compound 7
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Table 5. 'H and C NMR data of compounds 7 (400 and 100 MHz, DMSO-ds)

Compound 7

NO.
& (int., multi., J Hz) Sc

1
2 160.8
3 6.13 (1H, d, 9.16) 110.5
4 7.87 (1H, d, 9.16) 144.4
5 7.15 (1H, s) 109.3
6 145.7
7 149.9
8 6.70 (1H, s) 102.7
9 152.9
10 109.6
-OCH3 3.79 (3H, s) 55.9

- 41 -



g s S e
i g B i : i

Figure 30. '"H-NMR spectrum of compound 7 in DMSO-ds

Figure 31. BC-NMR spectrum of compound 7 in DMSO-d;s
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Figure 32. HMBC spectrum of compound 7 in DMSO-dj
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3-2. MU /b FEE W G REBES 24 94
3-2-1. % FeldlE 9% =3 4

2=
TEo BAFS 7AW g B2 Yol 274 o]
7EA 7] witel e g 7)E A BAEY Ajtste Ads A d 3
Fakst et S g AR Vee VA Aem delA 9
Gallic acid %89S ©]83l9 calibration curved 13°H(Figure 33),
= ol
0 pg B srstal ¢J+= gallic acide] HGAE ; gallic
o Yelidcr. A A3 EtOAc layerolA 31.1 pg
GAE/100 pgo 2 mla? 2 H¢ds %S YetlAth(Figure 34).
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Figure 33. Calibration curve for quantification of total phenolic compounds
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Figure 34. Total polyphenolic compounds of extract and solvent layers
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3-2-2. DPPH radical scavenging &4 7™M A}

H U5 712 70% A eHE FF5 9 8 E9 DPPH radical scavenging
24e SAL. FEE 2 FEE st 6.25 12.5, 25, 50, 100 ng/mLe]
T2 AYS AAste] SChoabks ALttt 1 A3, EtOAcet BuOH layer
oA Z}7} 22.88, 26.26 pg/mL=E tZw-Ql vitamin C(8.64 pg/mL)<} B]uLS}S]

S u), ¥4 F=& DPPH radical scavenging @45 H 3t (Figure 35-36).

120 -

100

d “J‘

n-Hex EtOAc BuOH Water Vitamin C
M6.25pug/mL B125pg/mL m25pug/mlL W50 pug/mL =100 pg/mlL

DPPH radical scavenging activity(%)

Figure 35. DPPH radical scavenging activities of extract and solvent layers

42,51
o el
£
"a 30 - 26.26
=
=
(] 20 -
L&}
v
10 4
o I S— R
Extract EtOAc layer BuOH layer

Figure 36. SCso values of DPPH radical scavenging activities of extract and

solvent layers
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3-2-3. ABTS radical cation scavenging &A A2 2y}

o

H U 7 70% ol &
scavenging #4& FAST FE2E 9 £¥E diste] 6.25, 12,5, 25, 50,
100 pg/mlLe] =2 AHS AAste] SChwks AlLterdot. 1 A3, extract,
EtOAc, BuOH 181 water layerol A ZHzF 14.91, 7.06, 10.68, 35.16 png/mL
9] SCs08kS Ho] tfZ++¢l vitamin C(6.53 pg/mL)e} W u3H S v =& Hlul

A %2 ABTS radical cation scavenging &4 H 3 th(Figure 37-38).

9 B3E9o] ABTS radical cation

120 -

100 -
80 -
60 -
40 -
20
0 -+ — = == = — x

Extract n-Hex EtOAc BuOH Water Vitamin C

ABTS radical cation scavenging activity(%)

M6E.25pg/mL WMI125pg/mL  m25upg/mL mWS50pg/mL  m 100 pg/mL

Figure 37. ABTS" radical scavenging activities of extract and solvent layers
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., H H N W
Extract EtDAc BuOH Water Vitamin C

Figure 38. SCso values of ABTS' radical scavenging activities of extract and

solvent layers
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3-2-4. Tyrosinase inhibition &4 7#AM 23}

H

(o]

JFUE A 70% dere FEE W B3 E 9] tyrosinase inhibition @84S
Aot FE= of diste] 25, 50, 100 pg/mLe] FE=2 AFdS A

z = B3 E A tyrosinase inhibition 4L Ho|x] ¢

||\t
ol
ol
L
A2

M
J (
il
o

e
Ag
a1

>
ol
o
38,
(2

F=

3-2-5. B16F10 murine melanoma cellS ©]-&3F v A A& Ay}

g F-o] iy EA5t= Hehd Al XE(melanocyte)= FHI o2
3l7] 93] melaning A st=d], ©]8 3k melanin® &, & 18]3 33X o]
of uFo] Mol AAX|OJATE Melanin® 3L tyrosinase, TRP-1, TRP-2, cAMP
(cyclic adenosine monophosphate)?] #FX%&%<2 ACTH(adrenocorticotropic
hormone), forskolin ZZ#] 3 a-MSH(a-melanocyte stimulating hormone)-s i
oe|r o] Ap?. meb B Aol a-MSHE #2]8t9] melanin 34
< %% B16F10 murine melanoma celldl Al5& A2 & melanin
contentsE &1t A5 o] melanin Aol Lttt A =AE Gotn

i1, tyrosinase, TRP-1 % TRP-2 @¥id o] WdkS SAe] o' 7| <os)

== 35 thsf 100 pg/mLe FEE
melanin contents %S 213 Ay p-Hex layerodl e AEZAlO 9sA
melanin contents®] %o] H2 HAS 2133, EtOAcet BuOH layer= AlX
54 glol 247 86.73, 69.71%9] melanin S Adlste] dlFwtQl arbutin
(21.64%2] melanin ¥4 APHETG X £ melanin T ARES B3t
(Figure 39). 181l o] =dA &Aool 7F4 £ EtOAc layers %2 3]4]

3}o] melanin contents ¥ SATA =, % 2/F£4 02 melanin S A

dsk= A= FdskdtHFigure 40).
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Figure 39.

Sample concentration : 100 pg/mL
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Melanin contents(A) and cytotoxicities(B) of extract and solvent layers
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Figure 40. Melanin contents(A) and cytotoxicities(B) of ethyl acetate layer



3-2-6. B16F10 murine melanoma cell9l|l A intracellular tyrosinase =74 23}

H G 7HA] 70% olete F5= 9 #9Ed did] 100 pg/mLe] sE=
intracellular tyrosinase %< 9213t A3} p-Hex layere AXSAES B,
EtOAc layer= AXSA Slo] 67.93%2 intracellular tyrosinase® #] &} 3s}o]
%l arbutinEt} A £ intracellular tyrosinase Asi&S Hch 1
2l o] FoA FAo] 7P £ EtOAc layerts §%%5 843519 intracellular
tyrosinase¥< SAsI¥ =, % 94 2% intracellular tyrosinaseZS # 3l

S o1&} th(Figure 41).
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Figure 41. Intracellular tyrosinase inhibition of extract and solvent layers



3-2-7. B16F10 murine melanoma celll]4] tyrosinase, TRP-1, TRP-2
A% =4 24+

Melanin contents®] & g1st= HAFNA melanin®] FAHES Adste &
Aol 71 £3kd EtOAc layer’F melanin 4o #sl® @ AQl tyrosinase,
TRP-1 18]3 TRP-2 ©@¥de] nx= ¢S FAHE7] 98l western
blottingS 2 A8t 1 A7 2% o9& o)A = A7 100 pg/mLe =%

X tyrosinase, TRP-1 Z18]3. TRP-2 vz W& S& A3ste= AL @2l

.

Atk o]Z4, EtOAC layer™ melanin Ao @ w whz el tyrosinase,

Asfet= A

rr

o

ol

TRP-1, TRP-2 @Al &S A g o2 melanin T4

2 o] AZIH(Figure 42).

o

a-MSH(50 nM) - + + + +
EtOAc Fr.(ug/mL) - - 25 50 100

Tyrosinase | - ..- 60 kDa
T

w2 (SN o
B-actin H 42 kDa

Figure 42. Tyrosinase, TRP-1, TRP-2 and B-actin protein expression
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H A9 A

m (

3-2-8. RAW264.7 murine macrophage cellS ©]&3 &<

NaNQO, FFg& NS o] 83} calibration curveE 13 o™ (Figure 43), H] %
Ui 7HA 70% FEE 2 B85S 100 pg/mLe] wE2 A Azl A
o] 45 w7l &4 nitric oxided] A FS ST ¥, A E7} nitric oxide]
A A= e Fedsidt

T Ay LPS¢ A8E 591 &vivkE A gk LPS(+)$} nitric oxide®] A4

F& WS o EtOAc layerdld AMESA ¢lo] nitric oxide] 4L

B

80.5% At A= At a, &Aool 714
23}e] nitric oxided AAAHS SA3A =4,

Be Adlehs Ae FRlekdth(Figure 44-45).

2 EtOAc layerv= 3EE5 @

off ¢

o

F£Z 0 2 nitric oxided]

j
a

1.0

0.8 -
3
2 06
1]
o
S 04 -
3 ¥ =0.0078x+ 0.0116

R¥=0.9983
0.2 -
0.0 -
20 40 &0 20 100 120

MaMO, concentration(pM)

Figure 43. Calibration curve for quantification of nitric oxide
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Figure 44. Nitric oxide product(A) and cytotoxicities(B) of extract and solvent

layers
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Figure 45. Nitric oxide product and cytotoxicities of ethyl acetate layer



3-2-9. Human normal fibroblast cell, Human keratinocyte cell o412 A3

% 7} A3

Hl U 714 709% o e F2=E&

5
A

gE

ully
Lo

Al
CCD-986sk cell(human normal fibroblast cell)®} HaCaT cell(human keratinocyte
celDell 100 pg/mLe] &=z Azste] wjetalnt. 7 A3} FE=3% n-Hex
layero| Awt ¢f3ke] HA4do] wola, ymA EEEoMs HMESES HolA

orolth(Figure 46-47).
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Figure 46. Cytotoxicities of extract and solvent layer in CCD-986sk cell
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Figure 47. Cytotoxicities of extract and solvent layer in HaCaT cell
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3-3. BT 7HA oA #8 g compoundES] &4 A
3-3-1. DPPH radical scavenging &4 A2 Az}
TN 2HE B3 33E59 DPPH radical scavenging Al S

E‘
A3t Zh7be] gghEol tiske] 25, 50, 100, 300, 500 uMe] FEE A3
S APste] SCsaks AAFsEItH Table 6).

Table 6. SCso values of DPPH radical scavenging activities of i1solated

compounds
Compound
No. Compound name SCs0(uM)
1 Freidelin >500
2 Friedelanol >500
3 5,7-Dihydroxychromone >500
4 Methyl vanillate >500
5 Catechin 40.05
6 epi—Catechin 29.92
7 Scopoletin >500
Positive Vitamin C 16.23
control

1 A3 compound 5, 62 SCso @tel Z+ZF 40.05, 29.92 pM=z <l
vitamin C(46.23 pM)®.t} £& radical scavenging &4 T4< 713S 39l

PN
sk = Atk
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Figure 48. DPPH radical scavenging activities of compounds 5, 6 and vitamin C.

3-3-2. ABTS radical cation scavenging &A A2 2y}

H] U 7HA] 25 #2]3 3g-E52] ABTS radical cation scavenging &
AL AR ZHzhe) 33Ed tiste] 25, 50, 100, 300, 500 pMe] FEZ
o] SCsotks Al THTable 7).

Table 7. SCso values of ABTS radical cation scavenging activities of

isolated compounds

Corrlilraoound Compound name SCso(uM)
1 Freidelin >500
2 Friedelanol >500
3 5,7-Dihydroxychromone >500
4 Methyl vanillate 147.77
5 Catechin 7.56
6 epi—Catechin 7.21
7 Scopoletin 64.04
Positive Vitamin C 31.32
control
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1 A3 compound 5, 62 SCso #kel Z+zF 7.56, 7.21 pM=E ozl
vitamin C(31.32 pM)X.t} £ radical scavenging &4 T89S 7[14S &9l

=1 o~
5 A

100

, i
R4 —

¢ e
o

0 5 10 15 20 25 30 35 40 45 50
Concentration (M)

ABTS radical cation scavenging activity(%)

—4—Compound 5 —— Compound 6 ——\it.C

Figure 49. ABTS" radical scavenging activities of compounds 5, 6 and vitamin C

3-3-3. Tyrosinase inhibition &4 #AA 23}

H) FUH 7IX 2 HE 23 33E59 tyrosinase inhibition FAS 543}
At Z+ztel 3hgtEo] tisle] 25, 50, 100, 300, 500 pMe] sE2 AHS
&35t ICsotks AlLEekSItH(Table 8).

1 A3 compound 79 ICso #eol ZH2F 111.80 pM= %<l arbutin

(209.68 ptM)E.t} =2 tyrosinase inhibition &4 T8& 71HS s 4= ¢

AT,

- B8 -



Table 8. ICsop wvalues of tyrosinase inhibition activities of isolated

compounds
CorrIlII)Oound Compound name IC50(uM)
1 Freidelin >500
2 Friedelanol >500
3 5,7-Dihydroxychromone >500
4 Methyl vanillate >500
5 Catechin >500
6 epi—Catechin >500
7 Scopoletin 111.80
Positive Arbutin 209.68
control
100
g 80
2
=
E
€ a0 -
S 20
2
0 -

0 50 100 150 200 250 3200 350 400 450 500
Concentration (pM)

—p—Compound 7 —@—Arbutin

Figure 50. Tyrosinase inhibition activities of compounds 7 and arbutin
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3-3-4. B16F10 murine melanoma cellS o]-&

H

|y 7 2RE Y seE

vl 2

d 4% 4

3}

m {

of djsted 200, 300, 400 uMe]

Agstle W] melanin contents¥= SAsIT. 1 A3 Gy THAER

E]

43 compound 1-7€ EF melanin@A S AdlstA] &= AS &9 &
AN 31, compound 32 400 M9 FEolA melanin@A S 108] ol F7}
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