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Inhibitory Effects on Melanin Production of Demethylsuberosin Isolated
from Angelica gigas Nakai

You Ah Kim, Sung Ha Park, Bo Yun Kim, A Hyun Kim, Byoung Jun Park, and Jin Jun Kim*

Bio Materials R&D Center, Kolmar Korea Co., Ltd., 40, Yeongudanji, Ochang-eup,
Cheongwon-gu, Cheongju-si, Chungbuk 363-883, Korea

Abstract — The anti-melanogenic substance was isolated from the root of Angelica gigas Nakai by silica gel column chro-
matography, preparative HPLC and TLC. As a result of the structure analysis by mass, 'H-NMR, and "C-NMR spectrometry,
the compound was identified as demethylsuberosin. Demethylsuberosin reduced melanin contents of B16F1 melanoma cells
in a dose-dependent manner and decreased to about 74% at a concentration 5 pig/ml. Demethylsuberosin inhibited the expres-
sion in microphthalmia associated transcription factor (MITF), tyrosinase, tyrosinase related protein-1 (TRP-1), and tyrosinase
related protein-2 (TRP-2) in melanocytes. These results suggest that the whitening activity of demethylsuberosin may be due
to the inhibition of the melanin synthesis by down-regulation of MITF, tyrosinase, TRP-1 and TRP-2 expression. Thus, our
results provide evidence that demethylsuberosin might be useful as a potential skin-whitening agent.

Key words — Demethylsuberosin, Angelica gigas Nakai, Tyrosinase, TRP-1 (tyrosinase related protein-1), TRP-2 (tyrosinase
related protein-2), MITF (microphthalmia associated transcription factor)
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2-carboxylic acid(DHICA)E indole-5,6-quinone-2-carboxy
acid2 H%A]7]= DHICA oxidase Z-8-2 tyrosinase
related protein-2(TRP-2):== DOPAchome2 DHICA=Z 73}
N7l 9 st} HZol= tyrosinase, TRP-1, TRP-2 ¥
9k o}y g} microphthalmia-associated transcription factor
(MITF) 53 22 T8 o]-8-3ld melanin 373 <Al
g A7k o Foix| . ik

ole]] & AoMe A2 HE tdstar vjw g7t
Holdk A1 s f1ste] FFHAZFH coumarin]
sHHE-S EElstar depd A4 Asl a3E AEsiion,
B16F1 melanoma 4| 3% o]-&3ate] Hepd A3 A3 a4
Brtste] 22 v 7154 AAEA FEA e A
7Vs/de HEstAL skt

=

=

=]

ME 2wy

0%

NA ARE-3 7T (Angelica gigas



210

NaKaiy= - 73504 Aufgh Aoks | s Holla <]
sto], FEeh2 HIHE Bt SRS A FE
(KORO70) g=+3Fn} 2A]d+4 BIOAANEY 384
o BaAsiet.

Alek A 717] - FBHARRY fradwe] EElok BAE
$13l silica gel column chromatography(silica gel 60,
Merck, 230~400 mesh)E A5} TLC 4l Silica
gel 60 F254(precoated, Merck)E A18-3+aL o|u detection
reagent== 10% H,SO, -&4-& AH&-stict. 3+ =258
g siRHEEY] 72 $42 913 NMR S49l= JEOL
ECA-500& ARSI, CDCLE &2 ARS3II L, W
B EFEZEZE AL tetramethylsilane(TMS)E 7|52
S(ppm)2Z  YERN AT Neutral red= Sigma(USA),
Dulbeco's modified Eagle's medium(DMEM)< Thermo
scientific(USA), fetal bovine serum(FBS)3} Antibiotic-
Antimyotic(100X)&  Gibco(USA) A EFS  AF&-3F o
Tyrosinase, TRP-1, TRP-2, Mactin &A= Santacruze
Biotechnology(USA)ol| A -9l ale] ALE-3F T 2 A3 o
AH8-E 7]7]& microplate reader(Bio-rad, USA)S} Chemi-
Doc(ATTO, Japan)S AM&-5FS3th.
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5:1, 2.5:1, 0:1, viv)E AA131d 10719] subfraction(Fr. 1-10)
S 2 YA} Fr. 72 medium pressure liquid chromato-

graphy(©1'5"; n-hexane:EtOAc=8:1, 7:1, 6:1, v/v) 2 prep.
TLC(CHCI :n-hexane:EtOAC=5:52)5 WHE- A A|5le] 35}

E 1(170 mg)yS =FshA 2kt

8182 1-Light yellow gum, 'H-NMR(CDCL, 500
MHz) &: 174 GH, s, Me-4), 1.77 (3H, s, Me-5'), 3.36
(2H, d, J = 7.2 Hz, H-1"), 529 (1H, t, J = 7.2 Hz, H-2"),
621 (IH, d, J = 9.5 Hz, H-3), 6.89 (1H, s, H-8), 7.17
(1H, s, H-5), 7.61 (1H, d, J = 9.5 Hz, H-4); "C-NMR
(CDCL,, 125 MHz) & 17.9 (C-5), 25.8 (C-4), 28.7 (C-1),
103.3 (C-8), 1124 (C-10), 112.6 (C-3), 1209 (C-2), 125.3
(C-6), 128.4 (C-5), 135.4 (C-3), 143.9 (C-4), 1542 (C-9),
158.3 (C-2), 162.0 (C-7).

Mz =0 HjF — ATCCOlA] 7] $+ mouse melanoma
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o 200w g F 2 hr v &S} 1% CaCl, & 1%
formaldehyde 89 & 5 | min WHSIAL, 1% Acetic acid
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reader(Bio-rad, USA)Z 570 nmol|A S3 =5 =435I

Yot ™M2F _BI6F1 Al EE 10% fetal bovine serum
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el Alze] viRE A AL PBSZ A& S 3 trypsination
slo] AZE 3l5s9int). 398 A= 1,000 rpmSZ 5 min
A e g ohE A AE AAS pellets AT ©
pellet> 70°CellA] 1 hr &<t 7AZ3H & 10% DMSO7} &+
gk IM NaOH &< 400 ul o] Wapd-g &A1zl =,
microplate reader(Bio-rad, USA)Z 490 nmo| A 3 =&
=483l

Tyrosinase, TRP-1, TRP-22} MITFQ| CHEE W5 X
ol &1t - A1EE 72 hr <t 2|5k B16F1 melanoma Al
X E PRO-PREP protein extraction solution(Intron biotech-
nology, Korea)® 2 £33l QA2 3t 7] 4&
4% NE 8% SDS-PAGEE ©]&-3ll 7171953t PVDF
membrane® 2 OJHAIZTE 5% skim milk7} S8 tris €+
=8NS =F 1hr blockingdt ¥, tyrosinase, TRP-1, TRP-2,
MITF, factin 12}, 22} 8|9} 7H2F REGAIZ{ T, whg- &
Immobilon Western Chemiluminescent HRP substrate
(Millipore, USA)Z ©]-&3}od 1~3 min ¥F&-A17] & Chemi-
Doc(ATTO, Japan)o 2 13} t}.
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Fig. 2. Cell viability of compound 1 isolated from Angelica gigas Nakai on B16F1 melanoma cells by NRU assay. The cells were
treated various concentrations of samples. Data represent the mean values of three experiments +SD. *p<0.01 compared to blank.
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Fig. 3. Inhibition melanin synthesis of compound 1 isolated from Angelica gigas Nakai on B16F1 melanoma cells. Treated cells
were lysed with IN NaOH & 10% DMSO and the absorbance was measured at 405 nm. Data represent the mean values of three
experiments +SD. *p<0.01 compared to the group treated with o-MSH.
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Fig. 4. The effect of compound 1 isolated from Angelica gigas
Nakai on tyrosinase, TRP-1, TRP-2 and MITF protein expres-
sion in melanoma cells. The cells were treated with various
concentration of compound 1 (5, 2.5, 1.25 pg/ml).
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