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Gingival hyperpigmentation may cause esthetic problems and embarrassment. Especially in patients with a

gummy smile. Melanin pigmentation is related to estiologic factor such as hormon, systemic factor, drug, smoking and
gingival inflamation. During our search for new inhibitory components on melanogenesis from natural resources, MeOH
extracts of more than 100 higher plants were tested for the inhibitory effect on melanogenesis in cultured B-16 mouse
melanoma cell lines, and methylene chloride soluble part extract of Cnidii Rhizoma MeoH extraction was found to have
potent activity. Cnidii Rhizoma, the root of Cnidium officinale Makino (Umbelliferae), is used for the treatment of
abdominal pain, arthralgia, headache, hypertension, intestinal colic and for menstrual disorders and uterine cramps for its
anti-blood stagnation effect. Two compounds were isolated and their chemical structures were determined as linoleic acid
methyl ester(1), 1,3-dilinoleoyl-2-stearoyl glycerol(2), on the basis of physical and spectral data. 
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� �

��� �� ��� ��� �� ��� �� �� ��,
����� ������ ��, ����, ��, ����� �
� ��� �� �� � .��� ���� ����. 
�� ��� ���� ��� ��� ���� ��� ��
� �� ���� �� ��� ���� ��� �� �� �
��� ���� ��, ��� �� ���� ���� ��
��1,2).

��� �� ��� tyrosinase� ���, melanocyte stim-
ulating hormone(MSH), dopachrome conversion factor, pros-
taglandin(PG), interferon(INF), �� vitamin D3, histamine
�� � .��� �	� ���� �� ����� �� ��
�� 
�. ��� melanin ��� �� � � 
� �����
tyrosinase �� ���� tyrosine� dopa, �� dopaquinone�
�� ��� ���� tyrosinase ����, ��� ��� ��
�� ��� ���� ��� ��, �� gene expression�
��, ����� �� � ������ ����, �� ��
� ���� bleaching �� 
�3-6).
���, � .�� ��� �� ���� ��� ��� ��

��� �� � � 
� ��� ����� ��� �� ��
� �� �� ��� �� � �� � � 
��� ����
� ��� �� ���.
��(��)� ��� ���� ���� ������� ��
��(Umbelliferae)� ��� ����� ���(���)� �
�� ���� ��� 
�� �� �� ��. ���� ��
� 1~2% 	��	 
�� � ����� senkyunolide
A~M, ligustilide, butylidenephthalide, cnidilide, neocnidilide,
tetramethylpyrazine, sedanolide, β-sitosterol, ferulic acid,
fatty oil ���7). 
��� ��� 	�� �� ��� ��� �� �� ��
�� �
� ��� ���� ����� ��� �� ��,
	���, ��
, ��� �
 ��, �
�, �	�� ��

� ��� ���� 
�� ��� �� ����� ���
�� ��. �� �
��, ����, 
����, ��� ��
� E ��� �� ���� �� ��� 
�� ��� 
�
� ��
�� ��� �� �	� ��, 	
��, ��� �
��� ��� 
�8,9).
� ����� ��� ��� ����� ����� ���
��� ���� ���� ��� �� ����� �����
� 	�� B-16 mouse melanoma cell line���� ���
�� �� ��� 
� ��� ��� �
�. ��� ���
� ��� � 100��� ������� MeOH extraction�
��, �� ������ ���� ���� ��� ��� B-
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16 mouse melanoma cell line��� ��� �� �� ��
��� ���
�. � � ��� ������� �� ���
���	 ����� ���� ��� �	�
�.
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1. ����
� ����� �� ��� ��� ��� �� data� �
�� ��� ��� ��� � � �� ����� ����
�����.

2. ���� 
1) ����
�� 10 Kg� MeOH� ���� 3� �� ����, �
��� �� �� �����. ��� ���� ��� MC,
EtoAc, H2O� �� � �� �����. ��� MC, EtoAc,
H2O �� � B-16 mouse melanoma cell line�� ��
melanogenesis�� ��� ��� MC ��� normal phase
column chromatogrphy� ���� ��� �����.

2) �� � ��
��� ��� ��� Pharmacia� Ultrospec III� ���
���, EIMS spectra� Micromass mass spectrometer
(AUTOSPEC, UK)� �����. 1H � 13C-NMR spectrum
� Bruker ARX 250(250 MHz) spectrometer� �����
�, �� ������ tetramethylsilane(TMS)� �����,
chemical shift value� part per million(ppm) �	� ���
	�. TLC plate� Kie selgel 60 F254(Merck) � RP-18
(Watman)� �����. Column chromatography� ����
silica-gel(70-230 mesh, Merck), Sephadex LH-20(25-100 µ,
Sigma), RP-18(40-63 µm, Merck) �� �����. ����
��� FeCl3/ethanol ��, anisaldehyde sulfuric acid ��
� ����� melanoma cell lines��� ��� ��� �
��� ��� ��� �� � ��� 0.5N hyperchloric acid,
cold ethanol/ethyl ether (3:1), 1N NaOH solution, hemacy-

tometer, microcentrifuge, UV/VIS spectrophotometer, B-16
mouse melanoma cell line��.

�������

������ �� ��� �� ��� ��� MeOH� �
���, ���� �� methylene chloride(MC), EtOAc, H2O
� ���� ��� �� ��� �����. � � �� �
�� �� methylene chloride����� ���� ��� �

��� ��� �����.
�� 7.8 cm� column� silica gel� 41 cm ��� MC
� 
��� ���� ��� ��� �� � ��� loading
���. ������ MC� �� MeOH� %� 0, 1, 3, 5,
7, 10, 15, 20, 30, 50, 80, 100%� �� ����� 
�
��, ��(CnR I~CnR IV)� �� ��� �� B-16 mel-
anoma cell line��� ��� �� �� ��� �����.
� ��� ��� �� IV ���� �� 4.2 cm� column
� silica gel� 36.5 cm� ���, loading � n-hexane�
�� acetone� ��� ����� 
��� �� IV-2��
compound 1� �	�. � ���� ��� ��� data	
Aldrich library NMR spectrum� ���� � linoleic acid
methyl ester	 �����, �� EI mass spectrum�� molec-
ular ion peak� m/z 294�� ����. ��� ������
� C19H34O2 � linoleic acid methyl ester� ��, 	����.
���� ��� �� I ���� ��� 4 cm� column
� silica gel� 40 cm� ���, n- he xan� 
��� ��
�� ��� ��� �� � ��� loading���. � � �
��� n- hex ane� �� EtOAc� ��� ����� 
�
�� �� I-1~�� I-9� �	�. � � �� I-3�� com-
pound 2� �	�� ��� ��� data	 EI mass spectrum
�� � ���� ���� compound 2� C55H102O6� 1,3-
dilinoleoyl-2-stearoyl glycerol� ��, 	����.

1. ������ ��� ���� spectral data
1) Compound 1. linoleic acid methyl ester
1H-NMR (250 MHz, CDCl3) : δ0.85 (3H, J=6.7 Hz, H-

18), 1.25 (14H, J=13.3 Hz, H-4, 5, 6, 7, 15, 16, 17), 1.59
(2H, J=6.8 Hz, H-3), 2.01 (4H, J=6.2 Hz, H-8,14), 2.24 (2H,
J=7.4 Hz, H-2), 2.74 (2H, J=5.4 Hz, H-11), 3.46 (-OCH3),
5.25~5.40 (4H, H-9, 10, 12, 13)

13C-NMR (63 MHz, CDCl3) : δ174.3 (C-1), 130.1 (C-
13), 130.0 (C-9), 128.0 (C-10), 127.8 (C-12), 51.4 (-OCH3),
34.0 (C-2), 31.9 (C-16), 29.5 (C-7), 29.4 (C-15), 29.3~29.1
(C-4,5,6), 27.1 (C-8), 27.1 (C-14), 25.9 (C-11), 24.9 (C-3),
22.6 (C-17), 14.0 (C-18) 

2) Compound 2. 1,3-dilinoleoyl-2-stearoyl glycerol
1H-NMR (250 MHz, CDCl3) : δ0.85 (7H, J=2.25 Hz,

H-18', 18'', 18'''), 1.25 (H-40H, J=12.5 Hz), 1.59 (8H, J=
6.9 Hz, H-3', 3'', 3''', 17''), 2.01 (8H, J=6.25 Hz, H-8', 8''',
14', 14'''), 2.28 (6H, J=7.32 Hz, H-2', 2'', 2'''), 2.74 (4H, J=
5.45 Hz, H-11', 11'''), 4.08~4.30 (4H, glyceryl group OCH2-
1,3), 5.24~5.27 (1H, OCH-2), 5.29~5.38 (4H, CH-9', 9''', 10',
10''', 12', 12''', 13', 13''')

13C-NMR (63MHz, CDCl3) : δ173.2 (C-1', 1'''), 172.8
(C-1''), 130.1 (C-13', 13'''), 129.9 (C-9',9'''), 128.0 (C-10', 10'''),
127.8 (C-12', 12'''), 68.8 (C-2), 62.0 (C-1,3), 34.1 (C-2', 2'''),
33.9 (C-2''), 31.9 (C-16', 16'''), 31.5 (C-16''), 29.6 (C-8'', 9'',
10'', 11'', 12'', 13''), 29.5~29.4 (C-7', 7'', 7''', 15', 15'', 15'''), 29.3~29.1
(C-4', 4'', 4''', 5', 5'', 5''', 6', 6'', 6'''), 27.1 (C-8', 8'''), 27.1 (C-14',
14'''), 25.5 (C-11', 11'''), 24.8 (C-3', 3'', 3'''), 22.6 (C-17', 17'''),
22.5 (C-17''), 14.0 (C-18', 18'', 18''')

����� �� Inhibitory effects of solvent fractions of Cnidii Rhizoma
in the B-16 mouse melanoma cell lines in vitro

Fraction  Inhibition ratio (%) at the concentration 
of 250 µl/ml

CH2Cl2 Fr 45.9
EtOAc Fr 38.9
H2O Fr 16.3

Kojic acid (25 µl/ml) 8.38
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2. ������ ����� �� � ���� 
1) Compound 1
Oil��� anisaldehyde-H2SO4� �
��� � 
���
���	�. 

1H-NMR spectrum��� δ5.25~5.40� olefinic proton signal
(multiplet), δ3.64�� methyl ester�� ���	�. Methylene
(CH2)� �� δ1.23~1.28� � ��� ���� ��� ��
������
� 
 � ��. δ0.85��� terminal methane
(CH3)� signal� ���	�. 

13C-NMR spectrum��� δ174.3�� carbonyl carbon �
�� carboxylic acid ester� ����, δ130.1, 130.0, 128.0,
127.8�� carbon carbon double bond� olefinic carbon
signal� ���	�. δ51.4�� oxygenated methyl�� ��
�	�, 1H-NMR�� δ3.64�� singlet methyl ester�� �
�� ��� �� � ���� carboxyl�� methyl��
ester� 	��� ��� 
 � �	�. δ14.0��� C-18��
terminal methyl�� ���	�. aliphatic region��� δ22.5
~34.1� multiple signal�� � methylene carbon� signal
�� ��� 
 � �	�, carbon� dept 90o, 135o NMR
spectrum� �� �����. 
� data�� ��� ��� data	 Aldrich library NMR

spectrum� ���� � linoleic acid methyl ester	 ���
��10), �� EI mass spectrum�� molecular ion peak�
m/z 294�� ����. ��� compound 1� ��� ���
spectral data	 ���� ������� linoleic acid� methyl
�� ester� 	��� �� C19H34O2� linoleic acid methyl
ester� ��, 	����11-17).

2) Compound 2
Oil��� anisaldehyde-H2SO4� �
��� � ����
���	�.

1H-NMR spectrum��� δ5.27~5.4� 4H� olefinic proton
signal(multiplet) δ5.24~5.26��� 1H� glyceryl group�
�� proton signal� ���	�, δ4.08~4.14�� 4H� trig-
lycerides� ���� glyceryl group� �� proton signal
(multiplet)� ���	�. δ1.23~1.28� aliphatic region���
���(CH2) methylene proton signal� � ��� ���	
�, δ0.85��� terminal methyl�(CH3)� signal� ���	�.

13C-NMR spectrum��� δ173.2 (C-1''), 172.8 (C-1', 1''')
�� carboxyl�� ���� δ130.1, 129.9, 128.0, 127.8�
� carbon carbon double bond� olefinic carbon signal�
���	�. δ68.8 (C-2), 62.0 (C-1,3)��� triglycerides�
glyceryl carbon signal� ���	�, δ22.5~34.1 aliphatic
region� multiple signal�� methylene carbon signal�
�

 � �	�. δ14.0��� terminal methyl�� ������,

carbon� dept90o, 135o NMR spectrum� �� �����.
� data�� ��� ��� data	 EI mass spectrum�� �
���� ���� compound 2� C55H102O6� 1,3-dilinoleoyl-
2-stearoyl glycerol� ��, 	����18-21).

� �

������ ��� ���� ���� �� ����� �

��� �� ��� ��� �� ��� ����� ���
���� �� �� ��� �� ����� ����, 	��
� ���� �� � 100� �� ����� ���� B-16
mouse melanoma cell lines�� melanin �� �� ���
screening���. � 	� ��� methylene chloride ���
� ��� ���� ����� ���� 2�� ���� �
����� �� spectral data� ���� linoleic acid methyl
ester(1), 1,3-dilinoleoyl-2-stearoyl glycerol(2)� ��� ��
���. 
�� ���� B-16 mouse melanoma cell lines���

melanin ���� ��� Kojic acid� �� ����� ��
���. 2�� ��� � 1,3-dilinoleoyl-2-stearoyl glycerol�
�� ��� ��� �
�� linoleic acid methyl ester�
Kojic acid� ��� �� ��� ���	�.
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