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ik g oot o] E B EoA 3 "Aebd Y IA B JS5S EASAT Blnd AEZEA o]
AL A4 BYEolAM FEA Fuz A2rtEI RS AN 3719 FFES Bysigoen 'H 2
I3C NMR Hlolg] B4 2 23 H|wE £33}l 318 7%2E 54314 th kaurenoic acid (1), 16 @ —hydro—17—
isovaleroyloxy—ent—kauran—19—oic acid (2), 16 @ —hydroxy—17—isovaleroyloxy—ent—kauran—19—oic
acid (3). ¥e2|¥ s5Eol sk v &4 A3 27, d3E 1-3 BF s59=F o= dAgpd A4S A5
Ak =3 AX U HEA YA E4e S-S AAAZE RISk olyg AT AHE HiE o R o]
7] FEEL 7154 Y SZEF AAEHA &8 7T Aolgt Alsd.
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Abstract: A. koreanum was investigated to identify the constituents possessing whitening effects. As anti-melanogenesis
activities were screened for the ethanol extract and solvent fractions, n-hexane (Hex) and ethyl acetate (EtOAc) fractions
showed the most potent activities. Three constituents were isolated from the n-Hex fraction of 4. koreanum; kaurenoic
acid (1), 16 @ -hydro-17-isovaleroyloxy-ent-kauran-19-oicacid (2), 16 @ -hydroxy-17-isovaleroyl-oxy-ent-kauran-19-oic
acid (3). The chemical structures of the isolated compounds were elucidated based on the spectroscopic data including
'H and “C NMR spectra, as well as comparison of the data to the literature values. Whitening effects were studied
for the isolated compounds. Upon the anti-melanogenesis test using @-MSH stimulated B16F10 melanoma cells, the
compounds 1, 2 and 3 inhibited the cellular melanogenesis and intracellular tyrosinase activities effectively. Based on
these results, 4. koreanum stems extract could be potentially applicable as whitening ingredients in cosmetic

formulations.
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o) Ao daid, s mFa2nl, FL2' Q] 371X
o3 AA == o] T 7 T8 TS o= Aol
depdolny, depdA|Z= %99 7| A FollA 2
o] "zpd-s s U d ] A A Lot
depd o] Fa3F A2 gFo A WA sE ZAd4kA
U Af2ht)Z(free-radical) S A A3FL, = AF)AlQ]
Fg "o} o] YWEE BRSsk= Zolth "depd
< WEE SEEAL A Ao R EA5H= of
vk dFQ1 E24loth EEAS "Wehd A2
ol A ElZAIUAgl= G40 o3 4k3lE o] DOPA
= W3lal, DOPATE HS 4H3}ste] DOPA quinone O-=
v T DOPA quinone ©]% Abg 4FSHHE-E-& 74
HTHOE FZAM9 fHgdS vhEojdth A
DOPA quinone®] Al2H|IQI-S THUA =™ cysteinyl
DOPA7} WHEoIA| 1 1 A3} Ao o edaid
(pheo-melanin)©] FH=0{ZIt} o] % A H Hepd-e 4
2 F(melanosome)ol] A A FAHMZE g
[1]. BEhde] 3 Agite] = 7|m], F20, A, A
A Y AaF o] dojuf s} 9 &S 2
st 95 b= Aok ZoE dHA Utk
[2]. He v o] gk A5 97 v e}
kst A, YR ESPAE Ziteke 2EAQ0 A
o8 AP Ak A dHA A= mHol] thgk A
T A 2k &4 A7, Depd Azl depd e
A& HH = cytokine?] 28-S -3 AT,
Ax B AA, HEAGA ZEAA, D44 AA
a4, A g, AFF AA S A4 AT T4 o
2 WO E JPHI Utk o] FAAE EEAIUA
o] S Alste] "epd o] 7] AR AT+
7170] 7H¢ ol A7EaL T3] thEA < Hitkst
Az 3l HgH Ce mol = g3 a3t e
SAEA EEAUA S SR Adste S8
A7z HEA VA 84 A3 Al &-F-E (arbutin) =
A 2 g Azl Edoltt SkANE old ERES
e FAIE A ARGl AFHS Far glo] Het
d A S JAst v aaE Ueide s =
dol gl ddaA ol thgh 7ol 8754l TH4].

A(Eeh a3 Y- (Acanthopanax  koreanum Nakai)
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Bxgtt 53] AFE7F dAIAR SQhollA s
1,400 moll ©|E7|7}A] AFE QAo Bz, o
ZHE WMo R JAF, #HA 5o ASE 9
3 FEAEEN ARGE O] gith S Al HA] FHol
Wil SATEA BAH FEAFTt Fot 7154
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A FE25 DeolA daksie], ww[7] 2 48
A Fol Bal FHo, ofF o]& &4 HHH
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At
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21, AleF & 717]

NEe F2, &1 29 3 2o AHEE SvlEe
Merck % Junsei A&FS ARESIFTE Vacuum liquid
chromatography (VLC)oll= silica gel (0.002-0.025
mm, Sigma, USA), A o3} AZvE T3 (CC)ol+=
Sephadex™ LH-20 (0.1-0.025 mm, Fluka, USA)©] A}-&-5]
Aoy F2EAE 93 nuclear magnetic resonance
(NMR)2 JNM-ECX 400 (FT-NMR system, JEOL, Japan)
< o83 emM NMR 34 &7l CILAF] NMR
78 &l CD;0OD, CDCLE AHE-3HSAT

22, Hedi|Li® £7|9 £& 4 0 2=

Aol A8 Aednuy £7|(AsEH S 351)=
AF= fdg 24 deterta] 25l 2013
W 12€e)] AR AR Alses A 2 240
A A Az AR 3 E3ste] ARSsEEle™ AR |
kgoll 70% ol&hS 10 LE H7hste] A-2ol4 24 h &<t
HAESAAT A2 ARE Y T4
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23 &g g29 22 ¥ 8%

ok BYE 40 g& S we &AFOoE AR
3}317] 918ke] =/d(normal phased) silica gel2 %13t
glass columns ©]-83t VLCE F33tATh 7]&7]
SEHE o] &3l Fak-oldolAHI ) E(0-100%)2] &
g S48 5%% Fole WHOE 7300 mLY &=
ste] 15719 BEES AJHEr. 1-15). VLC £9=
Z Fr. 225F 315HE 1 (2222 mg)S L, Fr. 3
(50.0 mg)S CHCl; 100% 8v] ZOSF Sephadex
LH-20 ZH-g 33t 313HE 2 (17.0 mg)= AUtk
=3 Fr. 6 (180.0 mg)S CHCl; 100% &7 1o =
Sephadex LH-20 AH< T3t 3¢tE 3 (314 mg)
< Ak 3FHE 1-39) NMR HloJE = o}gl9} Zuh

Kaurenoic acid (1) 'H NMR (400 MHz, CD;0OD) 6 i
479 (1H, brs, H-17), 4.73 (1H, brs, H-17), 2.62 (1H, m,
H-13), 1.19 (3H, s, H-18), 0.98 (3H, s, H-20); *C NMR
(100 MHz, CD;OD) &¢: 181.6 (C-19), 156.4 (C-16),
1042 (C-17), 58.3 (C-5), 56.5 (C-9), 502 (C-15), 45.4
(C-8), 452 (C-13), 44.6 (C-4), 42.1 (C-1), 42.1 (C-7),
40.9 (C-14), 40.8 (C-10), 39.3 (C-3), 34.3 (C-12), 29.8
(C-18), 23.1 (C-6), 20.4 (C-2), 19.6 (C-11), 16.5 (C-20)

16 a -hydro-17-isovaleroyloxy-ent-kauran-19-oic acid (2)
'H NMR (400 MHz, CDCl;) 6 : 3.87 H, d, J = 7.3
Hz, H-17), 2.19 (2H, d, J = 7.3 Hz, H-2"), 2.09 (1H, m,
H-13), 1.24 (3H, s, H-18), 0.96 (3H, d, J = 6.4 Hz, H-4"),
0.96 3H, d, J = 6.4 Hz, H-5"), 0.94 (3H, s, H-20); "°C
NMR (100 MHz, CDCl;) & ¢: 183.6 (C-19), 173.7 (C-1°),
68.6 (C-17), 57.2 (C-5), 55.5 (C-9), 45.3 (C-15), 45.1
(C-8), 43.9 (C-4), 43.8 (C-2°), 41.8 (C-7), 41.0 (C-1),
39.8 (C-10), 39.8 (C-16), 38.8 (C-13), 38.1 (C-3), 37.4
(C-14), 31.4 (C-12), 29.2 (C-18), 26.0 (C-3"), 22.6 (C-6),
22.6 (C-4%), 22.6 (C-57), 19.3 (C-2), 19.0 (C-11), 15.8
(C-20)

16 @ -hydroxy-17-isovaleroyloxy-ent-kauran-19-oic acid
(3) '"H NMR (400 MHz, CDCl5) 6 y: 4.24 (1H, s, H-17),
423 (1H, s, H-17), 2.25 (2H, d, J = 6.9, H-2), 2.09 (1H,
m, H-13), 1.23 (3H, s, H-18), 0.96 (3H, d, J = 6.4), 0.96
(3H, d, J = 6.4, H-5); *C NMR (100 MHz, CDCl;) & c:

184.1 (C-19), 173.5 (C-1°), 80.4 (C-16), 68.3 (C-17), 56.9
(C-5), 55.8 (C-9), 52.9 (C-15), 46.1 (C-13), 45.0 (C-8"),
439 (C-4), 43.6 (C-2%), 41.9 (C-7), 40.7 (C-1), 39.8
(C-10), 37.9 (C-3), 37.2 (C-14), 29.1 (C-18), 26.4 (C-12),
26.0 (C-3°), 22.6 (C-4), 22.6 (C-5"), 22.2 (C-6), 19.2
(C-2), 18.6 (C-11), 15.7 (C-20)

2.4, M|ZHH

Murine B16F10 melanoma cell Korean Cell Line
Bank (KCLB; Seoul, Korea)ZF-E] #-oF Hro}l 100 U/mL
penicillin, 100 ug/mL streptomycin 2 10% fetal bovine
serum (FBS, Gibco, USA)©] &1+ Dulbecco’s modified
Eagle’s medium (DMEM, Gibco, USA) W R & Al-8-3}<]
37 C, 5% CO, &=271°1A mjgFstalor, 3 g
A At v e AlskAT

2.5, At M 2 M= W EIZA|LEA X &

6-Well plate®ll 5 x 10* cells/mLZ MZE EF3}11
37 C, 5% CO, 23kl A 24 h Wi & viA|E A|A
3lAth 100 nM o-MSHE 2 33l= vWiA 2 ug &
samples FEHE 717t Hrfste] 343 v skt
o] % HJA|E A|#3}FaL phosphate buffered saline (PBS)
o2 A|H3 Z, trypsin-EDTAS A &J3l] AZ S 34
stk ol dAliEE AA FEde AASH, pellet
ol sonication buffer (6.7 mM sodium phosphate buffer
containing 1% triton X-100 and 0.2 mM PMSF)E 500
uLA o] hand sonicatorZ cellS 71+ H, Y4E2 8}
At A2 Az W EZA YA As A4S pellet
2 dzhd A Al EFE SASAT 96-well plate
o &ZHS 80 uL¥ ¥l 25 mM L-DOPAS} 67 mM
sodium phosphate buffer (pH 6.8)% 1 : 39| H|&-Z TH=
& 160 uLA Fo] REEAIZ &, 475 nmellA] F8%
£ Ao did S ol FEE @ B
Aate] A3 &(%)= AltstAth ES pelletol= 1 N
NaOH 200 uLE Z7}slaL 55 CollA 2 h WHx|sle] &
g ofujof 405 nmol | FHEE SHste] Weh
o AR AT

2.6, MEZ=N IKMTT Assay)

6-Well plate®ll 5 x 10* cells/mLZ MEE EF3}11
37 C, 5% CO, 2713}t A 24 h A HjeF & o-MSHS}
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samples TEHEE FAo| AHElste 393 vt
o} o]F 500 ug/mLe] F=Z 3-(4,5-dimethylthiazol-2-
y1)2,5-diphenyltetrazolium bromide MTDE H7I8h
37 CollA] 3-4 h &<t HESAIZl & MTT &85 A|A
sttt 710 DMSOE 713t *E}o}ﬂt Ao vk
&3t A7 formazan A= 34X o, ©l&
96-well plate®l] %71 ¥ ELISA readerE ©]-8-3] 570 nm
oI FHEE ZHslo] AL AEEHE AT

Aoy £7] FE=9 v Z3E FAsh] As)
BI16F10 melanoma cellS ©]-83te] wald A 2 A
Z U gEAUA A 2L =AH5H )

Aedd 71 710% oEeS o83 FE39 L
o Aol FEES & A wet EAFoE &
gato] ik oot HIOIE, REHE, & #EES A
At F=2= 2 vl EgE g v &4 AF
A 33k gl odotAE|o]| E £ EA T oEF
o=® dad G A3l At S Gl
(Flgure 1A). MTT assayS ©| 8%+ MXZ 54 7| 23

E BY ooAHo|E &A= g 540
Z=E Q) v O B Sl T 5480 &

2= 2] 4 THFigure 1B).
dApd A g AZ O gHEAYUA Aol F
< 4 g oEolAHIOlE BEE F Hud AEF

do] A& dk E8Eo theted VLC, Sephadex
LH-20 column chromatographyS 43§l G EHS
283tk 'H 2 BC NMRS o] &3ty 3159 +
ZE gRlstg o, 2 vasty F 3709 sEE
< SA3IT FTEE 12 6y 1.19 (BH, s), 0.98 (3H,
s)°] 7 IF ®Wol B2 ol 2719] methyl7]7} YSS
A dstRoem, 8¢ 181.69 3 AE T3l carbonyl”]7}
RS AT 5 Ak =TI oy 479 (1H, brs),
473(1H, brs) B 6 1564, 10422 992 3 Z Wk
o] 49 exo-olefin 27} Y& dAstgor, &4

3ksldEsta) 2], A 439 A 4 5, 2017

(4 a0

Melanin contents (%)

Sample - - Extract  n-Hex EtOAc n-BulH  Water

Sanple concentration @ 100 pg/ml

(B}

Cell viability (%)

a-H5H (100 nM) - + + + + + +

Sanple - - Extract n-Hex EtOhc n-BuOH  Water

Sanple concentration @ 100 g/l

Figure 1. Melanin contents (A) and cell viability (B) of extract
and solvent fraction from A. koreanum in «-MSH stimulated
B16F10 melanoma cell line. a-MSH (-); saline without «
-MSH, a-MSH(+); @-MSH without extract. The results were
expressed as the average of triplicate samples. *p < 0.05,
**p < 0.01 compared with control.

[9]3} B2 3}te] kaurenoic acidZ FA 3T 3H3HE 2
T3 5y 1.24 (3H, s), 0.96 (6H, d), 094 (3H, s)9] I3
2 22 Hell 4719] methyl7]7} A< o8t o,
dc 183.6, 173.79] I3 E F3| carbony17]7} e
AFd = Atk o= HlolEE HtEo 2 EJ[10]%
Hl w3}t 33HE 2= 16 a -hydro-17-isovaleroyloxy-ent-
kauran-19-oic acid= 5A3IA T 3HHE 32 Cieoll 3l
Fote 35 AQsta g§E 29 'H 2 "C NMR
tojEle} AR OZ ARG AFS YERRAOH,
Sc 8042 W AE F3) sp’ TA &40l hydroxyl”]7}
A= Jes AL 7 ok oE HolHE Fsi
31112 53l 315HE 3-& 16 a-hydroxy-17-isovaleroyloxy-
ent-kauran-19-oic acid= = A tH(Figure 2). 3=
1-32 A oAU E7]dAM e Ao s a9 =4

o]t}
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Figure 2. Isolated compounds 1-3 from 4. koreanum stems.

(a)

Melanin contents (%)

0
a-MSH (100 nM) - + + + + + + + +
Conpound - - 1 1 1 2 2 2 3 3
Concentration (UM - - 2 80 100 25 50 100 25 50 00 20

+ +

3 Melasoly

(B}

Cell viability (%)

0
a-MSH (100 k) - + + + + + + + + + + +
Compound ~ — - 1 1 1 2 2 2 3 3
Concentrat fon (LM) - - 2 80 00 25 80 100 25 50 100 z0

3 Melasolv

Figure 3. Melanin contents (A) and cell viability (B) of
isolated compound from A. koreanum in «-MSH stimulated
B16F10 melanoma cell line. @-MSH (-); saline without «
-MSH, «a-MSH(+); @-MSH without extract. The results were
expressed as the average of triplicate samples. *p < 0.05,
**p < 0.01 compared with control.

120

100 -

80 [

60

a0

Intracel lular tyrosinase activity (%)

0
a-MSH (100 k) - + + + +
Compound - - 1 1 1 z 2 z 3 3 3
Concentrat ion (uM) - - 2% 650 100 25 BO 100 25 AO 100

+
+
+

+ + +

Figure 4. Intracellular tyrosinase activities of isolated
compound from A. koreanum in «-MSH stimulated B16F10
melanoma cell line. @-MSH (-); saline without «-MSH, «
-MSH(+); @-MSH without extract. The results were expressed
as the average of triplicate samples. *p < 0.05, **p < 0.01

compared with control.

=olE stEol thd v a9E gRlshr] #15ko
T Hgpd AR 2 AE W gHEA A A2
S AEFY. o-MSHO ]3] A=-& 12 melanoma
cell= MITFS] 3ol Z7i=a depd o] s
o 53] HEA A= "Hepd 4 WiAYUSIA =

N&5E 2GS WAl Belshs Sujas Weh
O el 288 4L Sk webd B2
B42 A/ Anpa o2 Wehd Aol oAl
© a8 Y 5 ok BYE 3R] tig vy
24 A% A3 Figure 301 e e} o] B3tE

FEoEF o ® Hepd AdS AASIAT =
e s 132 AZ Y EZAUAE A A
7= E37F S-S BRI th(Figure 3A) AE =4
Gt A= 3HHE 1-3914] 100 uM F=7HA] T3
MEZSFL FE= A L UTHFigure 3B).

EoE 3FE 1-32 kaurane =249 Tho|HA
(diterpene) 3}gE©|t}. Kaurenoic acidf=A+v &4
[12], &<H13] 2 &{14] &7d0o] Barxo] ot H
Ao =™ o] 23 kaurenoic acid =4 IFELS
WAz oA depdAAe] 9k & 3=
9 2} F H(melanophilin)®] T3-S ZHAAIA wH] &
58 ayx o2 Yepdt}h &3 kaurenoic acid -5
= 715714 EFe #ARle] 5% o F nHans
Uehdthy Barxo] JQu15]. o] A7 A= A

[u—
w
Hn: rlo =

F ”

1:1

o
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A 223 (A. koreanum Nakai) Z7]l o gk
sHel, PIH[7] R FA[8] B o AT AW} F=
E FFoA RaEoe] gt a8y §E AR A7 A
= ol B uE Hl 9ok B A= Moy =
g o] B3 Eo| nuwgys AMAsty, g4
317] Y3l dUE= 2e HAE #sYste
22 RN, EF 2019 38

) A 2R ] Bele e

o' o=

¢

=7

2o X} =
20 CC) 975 F3sto] &
B e

oFt

(VLC, Sephadex LH
g Bestan ¥
71('"H 2 °C NMR)

AJ3tRTt EEE FEE ‘:]'O] ] 2 3 (diterpene)

kaurenoic acid (1), 16af-hydro-l7—1sova1eroyloxy-ent—

\__’_l

kauran-19-oic acid (2), 16 @ -hydroxy-17-isovaleroyloxy
-ent-kauran-19-oic acid (3)2 EI=H AT

229 szl e v 24 A7
I BE BgEolA sEoEH R mY 24S Ut
won, 53] 8e= 30| ¢ Hepd YA oA 2
S YA =3 debd A4 A a3k Al
Ul(intracellular) E]ZAIUA &4 Td 443 7294
¢l Ax-E Jet 33HE 1-32 kaurane =249
golel 3tEE4 o]213 kaurenoic acid f=A+=
I, @ ¥ ?‘%?r Hido] B aEo] JYTH12-14]. =
g+ kaurenoic acid fr=4¢] w&A[15]0] HT AT
o o} R & AFolAE FAREE v A
<= AT o] AFE R o R Hdody &
FE=S AA Y 22N 8ol 7T Ao

e

1o ARE 2

=
Bl
i

Hui
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