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Melanin Biosynthesis Inhibitory Activities of Coumarins Isolated from Angelica polymorpha MAXIM.
Bzek, Seung-Hwa, Jin-Hee Kim, Hyun-A Kim, Sang-Myung Lee, Chan-Yong Lee', Yung-Hee Kho and
Choong-Hwan Lee*. Korea Research Institute of Bioscience and Biotechnology, 'Department of Microbiology,
Daejon University — During the screening for inhibitors of melanin biosynthesis from plant extract, Angelica
polymorpha MAXIM which showed a high level of inhibition was selected. The inhibiting substances were
purified form methanol extract of Angelica polymorpha MAXIM followed by silica gel column chromatogra-
pty and HPLC. The inhibitors were identified as heraclenin, isosaxalin and heraclenol 3'-Me ether, by spectro-
scopic methods of ESI-MS, 'H-NMR, *C-NMR, DEPT, HMQC and HMBC. These compounds did not have
mashroom tyrosinase inhibitory activity, but showed a highly potent melanin biosynthesis inhibition zone in
the plate culture of Streptomyces bikiniensis, a bacterium used as an indicator organism in this work. These
ccmpounds did not show any growth inhibition against S. bikiniensis at the same concentration of melanin

biosynthesis test.

Key words: Melanin biosynthesis, inhibition zone, Streptomyces bikiniensis, Angelica polymorpha MAXIM

Melanine 2}¢dAlof] da] EEste #H=Fo] YETEA}
A& 71 Aae) Tale] BgbAoldt. F - AlE, mlAY
= 5ol T3 melanin AYS-ojil thgel] Hpx o)zl
AN ofd ol g AEH T AAHE FolFe B
2 AR}, ZRAE, vppe) AR o) F7) ol &9l
o WEE= e, F=0) o), A9, 1§, e, &
oAl AR, 6).

71n), T 5 =Hel AZ1E A A 73] oA
2] melanin Y49 o|AHA Zrlell F]alE, F3] 7]#Z)
EA51= melanocyteglal 22l MA AlE 2] melanosome

oA A e} Melanin A3l key enzyme >3 oga
%l tyrosinase™= melanosome oA} ofm|iAle] dFE
tyrosine:3 AF8}A1A dopa, indole-5,6-quinone 22 X}E *&i}
Ha #5Ho= Fgel o8 melanin polymerE WA e
Rz Hol QJrH3,19].

3] Ho]AM 2] melanin Aol = B4 T49) tyrosinase®
W] %-8}ed TRP-I(tyrosinase related protein-1) % TRP-
2(dopacirome tautomerase)”} FHE= 7o ez glc}
[5]. =38 #k9)Ad o]} estrogen, testosterone, glucocorticoid,

fU

ofit m]o

*Corresponding author
Tel. 82-42-860-4294, Fax. 82-42-860-4595
E-mail: chlee@kribb.re.kr

prostaglandin 532} - cjost 322 o8| kS =
oz ozl 9lor[14,20], o] 2| dopachrome con-
version factor, interferon(IFN), cyclic AMP R melanocyte
stimulation hormone(MSH), Vit D30, hitsamine S-°] melanin
WAl sl 72 E BalEo] 9It}13, 18, 21].
Melanin A4 A EAL A F 7}4] typelE E7E
Il 9=} s melanin A2 key enzymeQ) tyrosinase
E2AAE A AABRe typee] 3L, YA shis xR
HE] 2218} tyrosinaseol] WM AGHQ A E Ve
A A A M el 9lelAM] melanin AJAS A3}
+ typeoltH16]. L 9ol melanin A4 2 WX = ¢4
522 melanin A A9l melanocyte?] 7155 A5HA|
717} 18 NE 54 £33 F8 8<le] & £ s, 25].
o]21¥ melanin 443 mechanisme] E3sl chekslr] o)
o] tyrosinase 5] A& AL 2 melanin A4 A S o
7)ol F53hd. 2=l e 2 in vinodH el tyrosinase A3l
/\ézf-]_.} uﬂob\_q A{]E.; o]_g.s} Aés—] o x]_ﬁ- melanin Ag/\-]czj
A=A TEHor s oo Ry P el
2t melanin A3A Q7= tyrosinase GA| A A7)
ohe}t g7 71A) QlAlel| Higt vzl A} F s
2 Aol dAFA screening ¥ 2. tyrosinase A
B4 AFEER o=} Streptomyces bikiniensis®] melanin
A A °‘3:|"*E‘ e ated st I} 7-10]. AHY A E
FEE 10000958 M8 A3 vhe]ake] o wjslate]E4)




136 Baek et al.

T5°|(Angelica polymorpha MAXIM) $%& °] melanin
S Jepligleon, o] %52 HE] coumarin
Ade] HE 325 Hﬁls}c’ﬂ‘:} 2 Aol Tl 3
ZRE] Htyrosinase X314 melanin A3 A 2L
] 2 F2F FAT v o] & Huslaa) s,

WE o w

A=
B Afel) AN TF0)(dngelica polymorpha MAXIM)
£ 2001 8L el AElat el st

Aok & 7171

Aol AR 7197 2 ubgvle 2RSS AME
slgcl 2R 2 Bl AME-3tF silica gel> MerckA}
(Germany)ﬂ silica gel 60(63 200 um)<, HPLC column

2 ShisheidoAH(Japan)2] AlE-S ARl 2 AAA 2
column chromatographyel] /‘]— 2% methanol, hexane, ethyl
acetate, chloroform 2] -§vl= 4ukA| %S, HPLC Sl
Baxter(Burdick & Jackson, USA) A FEL Al&3sldx
NMR4- CD3ODi CIL(Cambridge Isotope Laboratories,

Incy ko] AEL AREsdTh wilX]F3 Difco BRI(USA) A
Fo L83l ,j_!ﬁ tyrosinase assay°ﬂ AN 71A 2 B
5-2 Sigma AES AT

SMEH| 2| X

8] 22 Silica gel 60(63-200 um), ODS-AM HPLC
column(Shlsheldo Capcell Pak C18 UGI20, 250x10 mm,
Japan) & ARE3sle] Ealslict. HPLCGE Hitachi*H(Japan)
2] L-7100 pump, L-7200 UV detector® AH8-3}33c}.

olatain E4 YW FxEA

Mass ¥ E 32 ESI-MS(electrospray ionization mass
spectrometry, Fisons VG Quattro 400 mass spectrometer,
USA)E AH&-3te] &3 3tdet 'H-NMR % PC-NMR-Z
Varian UNITY 300(USAYE ¢]-43}91 2, 4vl= CD;0DE
ARg-sisdet.

Streptomnyces bikiniensis melanin 24M X

Streptomyces  bikiniensis NRRL B-1049E Papavizas'
VDYA agar slant w§A](V-8 juice 200ml, glucose 2 g,
yeast exiract 2g, CaCO; 1g, agar 20 g, 55 800 ml,
pH 7.2plA 257k 28°CR WX A FEARE A7) F 2
a2 A depellS vlEedo}. 0.2%9] yeast extracts &
7}t ISP No.7 wi=|el]l A} et 02 m¥S =% 8 F
wj 2] el sample2 A4] paper discE &8 28°C°ﬂ/‘i
48~)17) wijeF 3 AAE zone®] melanin Y TA A& ARE

THAagiTH23,24].

Tyrosinase &4 o{x| Alg

96 well plate(SPL, Korea)ell 0.1 M phosphate buffer
(pH 6.5) 150 ul, 1.5 mM L-tyrosine solution 38 pi$} 2100
unit/il mushroom tyrosinase(pH 6.5) 10u& 92 3,
sampleS- 3 ul 22lsed 25°CeA] 1A17F WFA17) F micro-
plate reader(Bio-Rad 3550)F AF&3}le] optical densityS
470 nmellM 3310}, Tyrosinaseol] W3t & #-8(%)2 o}
= Aol oJste] Ak, ICs 32 AEH £ &
32l 50%% AeHhe sample F=5 FIsIAC

x 100

;q -6]]-5(0/ ) = QL(CF__A_)

D

A AFAE 2 ) kg A FR=
B: A3AlE €2 7 WS F FHE
C: AAE 93] > Ao e A 3=
D: AAE ¥A] 2 A v F FR=

=230|(Angelica polymorpha MAXIMZFE] melanin
il 23 &2l

Al B2 5050 0] 2AAE methanol $+EA|F 1000
AMNE HA SR tyrosinase A A}t S bikiniensis
melanin A A3l BAS ST AH HEHoR TF

ol A3t F AlEAE ¥Esith. 3Tl 24 kgE Al
20l|A] methanol® 32311 o478} methanol F=24 102.3

gs A8t 58 F S5l P8l chloroform = F+2
6}04 21.9 g& A9t} o] FEEE silica gel chromatography
(hexane : ethyl acetate =2 : 1)5 /2/‘] 8le] Al fractions
A9t 7 fractions HPLC(Shisheido-Capcell Pak Cig
UGI20, 250x10mm, UV 220 nm)E 53 45% aqueous
acetonitrile 71 2.2 37l¢] E2& Belslgch(Fig 1).

M 39| 7= Y

Heraclenol 3-Me ether. ESI-MS ¥ 23} m/z 341
o] A (M+Na)", 6359041 2M-H) ¥ =7} #3ks]o] Rk
o] 3188 EklEglr}. BC-NMR dataZHE] 163.3 ppmellA
carbonyl group3} 159.8 ppm, 153.8 ppm, 150.4 ppm, 115.6
ppmell A 47§2] quaternary carbones, 94.6 ppm(CH), 106.3
ppm(CH), 112.0 ppm(CH), 141.7 ppm(CH), 164.7 ppm(CH)
of]A] 57§12} aromatic carbon peaks’} HAEFHI T, 'H-NMR
data2 ¥-€] 8.38 ppm,(1H, d. J=9.6) 6.28 ppm(IH, d J=
9.6)¥ 7.14 ppm(1H, s), 7.79 ppm(1H, d, J=2.4), 7.18 ppm
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Angelica polymorpha MAXIM (2.4 kg)

Methanol Ext. (102.2 g)

Chloroform Ext. {(21.9 @)

Silica gel column chromatography
(hexane : ethyl acetate =2 : 1)

Active fraction (350.0 mg)

HPLC (acetonitrile 40%, 1.5 ml/min,
Shisheido—-Capcell Pak Cis UG120)

Heraclenol 3'-Me ether Heraclenin
(14.5 mg) (6.6 mg)

Isosaxalin
(4.7 mg)

Fig. 1. The isolation of active compounds from Angelica pol
morpha MAXIM.
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Fig. 2. Structures of heraclenol 3'-Me ether, isosaxalin and her-
aclenin from Angelica polymorpha MAXIM.
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Table 1. Inhibitory activities against mushroom tyrosinase and
melanin biosynthesis of Strepfomyces bikiniensis.

Mushroom S bikiniensis melanin biosynthesis

tyrosinase inhibition zone (mm)

ICso(ug/ml) 30 g 20 ug 10pg
Heraclenol 3“Me ether  >100 10 6 -
Heraclenin >100 25 15 5
Isosaxalin >100 20 10 -

— : not determined.
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