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Abstract
Five compounds, Psoralen (1), 8-Hydroxy-8,9-dihydrooroselol (2), 9-Hydroxy-8,9-dihydrooroselol (3),
4-Hydroxyderricin (4), and Xanthoangelol (5) were isolated from the EtOAc extract of roots of Ashitaba
(Angelica keiskei Koidzumi) growing in Miyazaki. The EtOAc extracts of Ashitaba roots, stems, and leaves were
analyzed by high performance liquid chromatography (HPLC).
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Liner type furano coumarin

m
o 0~ ~o
Psoralen (1)

Angular type dihydrofuranofuranocoumarins

R'=OH, R?>=0-angeloyl :
8-Angeloyloxy-8,9-dihydrooroselol (2)
R'=0-angeloyl, R>=OH :
9-Angeloyloxy-8,9-dihydrooroselol (3)

Chalcones

OH O
BORA
R4 OH

R’=prenyl, R*=methoxy : 4-Hydroxyderricin (4)
R®=geranyl, R*=OH : Xanthoangelol (5)

Fig.1 Compounds from Angelica keiskei Koidzumi.
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(TLC) 7L —k < U H4/L 60Fs (20X20 cm, A/l
7T xR & TLC iriclifl Lz, rEGEfE 2 o~
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mm (20X20 cm, A/ Py s3) & PLC S BUZHW
Too MWAAUZ I 7 ol BE SR MP-500D (WA BEAETT)
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(Hex : EA=2: 1) 111.1mg% PLC( Z B /LA 1 A
27 —N=20:1)THEEL. BEAHRXDED
9-Angeloyloxy-8,9-dihydrooroselol (3) 65.7 mg % Hijfi L
o

2.3 HEEEAPDO R MAT—H

222 THEELLEY AB)DART MATF—2 %
PLFIZRT,
Psoralen (1)
e SRS AS, mop. 159.5-163.1 °C, '"H-NMR (CDCl;) &
ppm 6.38 (1H, d, J = 9.6 Hz, H-6) 6.84 (1H, d, J = 2.2 Hz,
H-4) 7.48 (1H, s, H-5) 7.69 (1H, s, H-9) 7.70 (1H, d, /= 2.2
Hz, H-3) 7.81 (1H, d, J = 9.6 Hz, H-7);"C-NMR (400

MHz,CDCl;) 6 ppm  99.84, 106.35, 114.62, 115.39, 119.81,

124.85, 144.04, 146.88, 152.01, 156.39, 160.99.

8-Angeloyloxy-8,9-dihydrooroselol (2)

HE(A R E; "H-NMR (400 MHz, CDCl;) & ppm 1.82
(3H, s), 1.86 (3H, s), 1.86 (3H, s), 1.96 (3H, d, /= 7.2 Hz),
3.13 (1H,d, J=3.6 Hz), 492 (1H, d, /= 6.4 Hz), 5.70 (1H,
d,J=3.6 Hz), 6.03 (1H, qq, /= 1.2, 7.2 Hz), 6.24 (1H, d, J
=9.6 Hz), 6.85 (1H, d, J=8.4 Hz), 7.40 (1H, d, J= 8.4 Hz),
7.66 (1H, d, J = 9.6 Hz). IR (CHCl;) 3600, 3010, 2950,
1740, 1620.

9-Angeloyloxy-8.9-dihydrooroselol (3)

e R ET, "H-NMR (400 MHz, CDCl;) 8 ppm 1.43
(6H, br.s), 1.84 (3H, m), 1.98 (3H, m), 4.59 (1H. d, J = 6.7
Hz), 6.12 (1H, m), 6.23 (1H, d, /= 9.6 Hz), 6.88 (1H, d, J =
8.3 Hz), 7.04 (1H, d, J = 6.6Hz), 7.44 (1H, d, J =8.4 Hz),
7.64 (1H, d, J = 9.6 Hz). *C-NMR (100 MHz,CDCl, ) &
ppm 14.18, 15.75, 20.32, 26.07, 26.86, 68.99, 71.12,
91.53, 107.79, 112.74, 113.12, 113.28, 126.64, 131.45,
140.39, 143.50, 151.69, 159.73, 163.82, 166.46.

4-Hydroxyderricin (4)

MBS & m.p. 138.9-140.0 °C(~F ¥ - =
1) ; "H-NMR (400 MHz, CDCl;) & ppm 1.68 (3H, s),
1.80 (3H, s), 3.39 (2H, d, J=7.0 Hz), 3.90 (3H, s), 5.23 (1H,
t,J=7.0 Hz), 6.21 (1H,s), 6.49 (1H, d, J=8.8 Hz), 6.87 (2H,
d, J=8.8 Hz), 7.45 (1H, d J =15.6 Hz), 7.53 (IH, d, J =8.8
Hz), 7.78 (2H, d, ./ =9.0 Hz), 7.81 (2H, d, /=154 Hz), 13.5

(1H, s). "C-NMR (100 MHz,CDCl; ) & ppm 17.83, 21.73,
25.81, 102.17, 114.64, 116.04, 117.57, 117.99, 122.03,
127.54, 129.22, 130.57, 131.97, 144.20, 158.31, 162.96,
163.31, 192.50. IR (CHCl;) 3300, 2960, 1750, 1640, 1625,
1600.

Xanthoangelol (5)

WAMERRAS S, mp. 122.7-123.8 °C (~FH DA
Y 7 u L —7 /L), "H-NMR (CDCl;) & 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 (CDCl;) & 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.
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30 °C, ik, 0.9 em’/min
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AR AT > 72,

2.5.2 HiEbIE MR
BEH 92TV, 7 U & R, B KOS o FERE
A O HEELIETE(DPPH Z ¥ 1 Vi EHE) & 3Tl
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L7=. DPPH T ¥ H AMEEIIMIES 1 g 720 0
Trolox FH¥ £t & LT, #IE 3 MO Z R D 7=,

3. MRABIUBE
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=4: 1)/ B A EHIRAS S5 Psoralen (1) 19.9 mg % Hiff
L7=, Fr.77-88 (Hex : EA=4 : 1)) 5, S OMAHIEHINES
fi D 4-Hydroxyderricin (4) 139.1 mg % Hiffff L 7=, Fr.103
(Hex : EA=12 : 1) & L T#® AR HE
8-Angeloyloxy-8 9-dihydrooroselol (2) 40.9 mg 7 Hiff L
7=, Fr.117-118 (Hex : EA=1 : 1)609.7 mg 75, &4
FERIRAS A Xanthoangelol (5) 487.4 mg % Hiflff L 7=,
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s
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Table 1. Antibacterial effect of EtOAc extract of Asitaba roots, stems and | eaves, and isolated compounds 4 and 5.

Minimum inhibition concentration (MIC) / mg * ml’

Type Bacterium EtOAc extract EtOAc extract EtOAc extract 4 5 Chloramphenicol
of roots of stems of leaves

E. coli >1024 > 1024 > 1024 >256 =256 16
Gram-negative P mirabilis >1024 > 1024 > 1024 >256 =256 2

R. solanacearum 64 256 > 1024 2 1 2
Gram-positive  B. subtilis 16 512 1024 <1 2 3

S. epidermidis 16 512 1024 1 <1 1

!
3\¢ -~ 7 4 5 Leaves EtOAc extract

2
31

W

4 5
Stems EtOAc extract
N AN

4
j\ Roots EtOAc extract

10

. 20 30
R.T./ min

Fig. 2 HPLC chromatogram of EtOAc extract of Asitaba roots, stems, and leaves.
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Antioxidant capacity (ymol trolox/g sample)
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Fig. 3 Antioxidant capacity of EtOAc extract of Asitaba oLz, Bl Lz a4 L 8 HLRICHEIZR L
roots, stems, and leaves. HMWBIETES 2R L2 b . hvar 4 L 5%
a) Values represented as mol of trolox equivalents per g % < H TR O EERE — T V5l B 203 RO TS A
sample. RLiZEEZOND,

4 7T H R, XB X OEBOERE T F L o
DPPH 7 ¥ WAHEREITHED e & PUBE LI ME A i < |
REZIZZEAEEDB R ST,
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