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Isolation and Analysis Components of Ashitaba (Angelica keiskei

Koidzumi) Leaves Growing in Miyazaki and Korea

Kazuhiro SUGAMOTO, Yoh-ichi MATSUSHITA, Takanao MATSUI, Chiaki KUROGI,
and Jong Cheol PARK

Abstract
Five flavonoids, Luteolin (1), Cynaroside (2), Isoquercitrin (3), Xanthoangelol (5) and
4-Hydroxyderricin (6) were isolated from the methanol extract of leaves of Ashitaba (Angelica keiskei Koidzumi)
in Miyazaki. On the other hand, 1, 2 and Hyperoside (4) were isolated from the methanol extract of leaves of
Ashitaba in Korea. The methanol extracts of Ashitaba leaves growing in Miyazaki and Korea were analyzed by

high performance liquid chromatography (HPLC).
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Flavones

R=H : Luteolin (1)
R=Glucose : Cynaroside (luteolin 7-O-glucoside) (2)

Flavonols

R=Glucose : Isoquercitrin (quercetin 3-O-glucoside) (3)
R=Galactose : Hyperoside (quercetin 3-O-galactoside) (4)

R=Rhamnose : Quercitrin (quercetin 3-O-rhamnoside)
Chalcones

OH O

T
HO OH

Xanthoangelol (5)

OH O
M RAS
MeO OH

4-Hydroxyderricin (6)

Fig.1 Ashitaba flavonoids.
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Luteolin (1)

0000; “H-NMR (DMSO-dg) & ppm 6.20 (1H, d, J=2.0,
H-8), 6.45 (1H, d, J=2.1, H-6), 6.68 (1H, s, H-3), 6.90 (1H
d, J=8.3, H-5°), 7.40 (1H, d, J=2.2, H-2"), 7.42 (1H, dd
J=8.2 and 2.3 Hz, H-6"), 12.98 (1H, s, OH); *C-NMR
(DMSO-dg) & ppm 94.4 (C-8), 99.4 (C-6), 103.2 (C-3),
104.0 (C-10), 113.8 (C-2’), 1165 (C-5’), 119.4 (C-6’),
121.9 (C-1), 146.3 (C-3"), 150.3 (C-4"), 157.8 (C-9), 161.9
(C-5), 164.3 (C-27), 146.9 (C-77),182.1 (C-4)

Cynaroside ( Luteolin 7-O-glucoside) (2)
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00O0O0O0O0O; “H-NMR (DMSO-dg) 8 ppm 5.08 (1H, d,
J=7.3 Hz, anomeric H-1"), 6.45 (1H, d, J=2.1 Hz, H-6),
6.76 (1H, s, H-3), 6.80 (1H, d, J=2.1 Hz, H-8), 6.91 (1H, d,
J=8.3 Hz, H-5°), 7.42 (1H, d, J=2.2 Hz, H-2’), 7.45 (1H, dd,
J=8.3 and 2.2 Hz, H-6’), 13.11 (1H, s, OH); “*C-NMR
(DMSO-dg) & ppm 60.6 (C-6"), 69.5 (C-4”), 73.1 (C-2”),
76.4 (C-3"), 77.1 (C-5”), 94.7 (C-8), 99.5 (C-6), 99.9 (C-17),
103.2 (C-3), 105.3 (C-10), 113.5 (C-27), 116.0 (C-5°), 119.1
(C-6), 121.4 (C-1°), 145.8 (C-37), 149.9 (C-4’), 156.9 (C-9),
161.1 (C-5),162.9 (C-7), 164.4 (C-2), 181.6 (C-4)

Isoquercitrin (Quercetin 3-O-glucoside) (3)

0000; “H-NMR (DMSO-dg) 8 ppm 5.44 (1H, d, J=7.4
Hz, anomeric H-17), 6.18 (1H, d, J=2.0 Hz, H-6), 6.37 (1H,
d, J=2.0 Hz, H-8), 6.83 (1H, d, J=9.0 Hz, H-5"), 7.56 (1H, d,
J=2.3 Hz, H-2’), 7.57 (1H, dd, J=5.8 O 2.2 Hz, H-6"),
12.62 (1H, s, OH); *C-NMR (DMSO-ds) & ppm 60.1 (C-6"),
69.9 (C-47), 74.0 (C-27), 76.4 (C-3"), 77.5 (C-5"), 935
(C-8), 98.7 (C-6), 100.8 (C-1"), 103.8 (C-10), 115.1 (C-2’),
116.1 (C-5’), 121.1 (C-1), 121.5 (C-6"), 133.2 (C-3), 144.8
(C-3°), 148.4 (C-47), 156.2 (C-9), 156.3 (C-2), 161.2 (C-5),
165.0 (C-7), 177.3 (C-4)

Hyperoside (Quercetin 3-O-galactoside) (4)
O000O00O; mp. 252-254 O (MeOH);  H-NMR
(DMSO-dg) & ppm 5.36 (1H, d, J=7.7 Hz, anomeric H-1"),
6.19 (1H, d, J=2.0 Hz, H-8), 6.39 (1H, d, J=2.0 Hz, H-6),
6.81 (1H, d, J=8.5 Hz, H-5"), 7.52 (1H, d, J=2.2 Hz, H-2"),
7.66(1H, dd, J=8.5 O 2.2 Hz, H-6"), 9.19, 9.75, 10.91,
12.61 (each 1H, s, OH); *C-NMR (DMSO-dg) & ppm 60.1
(C-6), 67.9 (C-4™), 71.2 (C-2"), 75.8 (C-5"), 73.2 (C-3"),
935 (C-8), 98.7 (C-6), 101.8 (C-1"), 103.8 (C-10), 115.1
(C-5°), 115.9 (C-27), 121.0 (C-1’), 121.9 (C-6"), 133.4 (C-3),
144.8 (C-37), 148.5 (C-4’), 156.2 (C-9), 156.3 (C-2), 161.1
(C-5), 164.3 (C-7), 177.4 (C-4)

Xanthoangelol (5)

dooooooo, mp. 1227-1238 °C (DO O O-00O

0o0o0o0oooog), "H-NMR (CDClg) 8 ppm 1.59 (3H,
s), 1.67 (3H, s), 1.83 (3H, s), 2.08 (4H, m), 2.12 (4H, m),
3.49 (2H, d, J=7.1 Hz), 5.07 (1H, m), 5.30 (1H, t, J=7.0 Hz),
5.96 (1H, br.s), 6.33 (1H, br.s), 6.43 (1H, d, J=8.8 Hz), 6.87

(2H, d, J=8.8 Hz), 7.45 (1H, d, J=15.6 Hz), 7.54 (2H, d,
J=8.8 Hz), 7.72 (1H, d, J=8.8 Hz), 7.83 (1H, d, J=15.6 Hz),
13.9 (1H,s); ®*C-NMR (CDCls) & ppm 16.27, 17.70, 21.71,
25.67, 26.34, 39.71, 107.93, 113.99, 114.10, 116.03, 117.96,
121.01, 123.72, 127.62, 129.27, 130.57, 132.10, 139.66,
144.19, 158.19, 161.85, 163.84, 192.28.

4-Hydroxyderricin (6)

OO0oO0oOgOgo; mp. 136-138 °C (Hexane / EtOAc); IR
(KBr) vem™ 3640 (O-H), 3300-3500 (O-H), 3050, 3000,
2950, 2890 (C-H), 1650 (C=0), 1620, 1590, 1520, (arom.
C=C), 1450, 1430, 1390 (C-H); "H-NMR (CDCl;) & ppm
13.48 (1H, s, -OH), 7.83(1H, d, J=15.6 Hz, H-B), 7.79 (1H,
d, J=9.2 Hz, H-6"), 7.53 (2H, d, J=8.4 Hz, H-2, 6), 7.45 (1H,
d, J=15.6 Hz, H-a), 6.89 (2H, d, J=8.8 Hz, H-3, 5), 6.48
(1H, d, J=9.2 Hz, H-5%), 5.21-5.25 (1H, m, H-2"), 3.94 (3H,
s, -OCH), 3.38 (2H, d, J=7.0 Hz, H-1"), 1.80 (3H, s, H-4"),
1.67 (3H, s, H-4”); ®C-NMR (CDCl;) & ppm 192.39 (C=0),
163.16 (C-4’), 162.97 (C-2), 159.00 (C-4), 144.28 (C-B),
131.88 (C-3”), 130.53 (C-2, 6), 129.09 (C-67), 127.91 (C-1),
122.70 (C-2”), 117.67 (C-ar), 117.54 (C-3"), 116.12 (C-3, 5),
114.69 (C-1°), 102.04 (C-5°), 55.76 (-OCH3), 25.81 (C-4"),
21.72 (C-17), 17.81 (C-4")

25 O00OOOOODOOOOOOO (HPLC) OO
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(60-70 min).
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Ashitaba leaves in Miyazaki
200 g

Extracted with MeOH

MeOH extract 50.4 g
(45.6 g)

Dissolved in 10%MeOHaq.

CH,Cl,

I I
CH,Cl, —soluble  CH,Cl, —insoluble

fraction 18.1 g fraction
Separative | EtOAC
HPLC | |
(5) 5.6 mg EtOAc—soluble EtOAc—insoluble
(6)3.1mg | fraction 1.54 g fraction
SiO, column n-BuOH
chromatography Freeze
(1) 25.0 mg drying
(2)90.2mg | BUOH- n-BuOH-
(3) 9.3 mg soluble insoluble
fraction fraction
3.22¢g 22.6¢g

Ashitaba leaves in Korea
1050 g

Extracted with MeOH
MeOH extract 400 g

Dissolved in 10%MeOHag.

CH,Cl,
I I
CH,Cl, —soluble  CH,Cl, —insoluble
fraction 97.7 g fraction

| EtOAC
[ [
EtOAc—soluble EtOAc—insoluble

fraction 29.4 g fraction
SiO, column | n-BuOH
chromatography Freeze
(1) 44.4 mg drying
(2)276 mg | n.ByOH-  n-BuOH-
(4) 229 mg soluble insoluble
fraction fraction
133 ¢ 122 g

Fig.2 Isolation of components of Ashitaba leaves in

Miyazaki and Korea.
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Fig.3 HPLC chromatogram of MeOH extract of Ashitaba leaves in Miyazaki (A) and Korea (B)





