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Angelica keiskei Komzumi (Umbelliferae) is a stout perennial herb growing in Izu islands, and is called
“ashitaba” which contains the yellow pigment, whose main constituents were determined to be chalcone deriva-
tives named xanthoangelol and 4-hydroxyderricin. Father this plant was classified into two types on the basis of
their morphological characters and the HPLC profiles of coumarin components. The plants of one type, growing
in Hachijo, whereas those of the other type, growing in Oshima. These chalcone derivatives showed the various
biological activities. For the purpose of local industrial promotion, we performed system developing new varieties

of the plant “ashitaba” which contain the chalcons in the high degree and developed a new kind “Izu Tosho 1”.
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Fig. 1 Yellow exudates from the cut ends of A. keiskei
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Fig. 2 Chalcones isolated from A. keiskei
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Fig. 4 A. keiskei (Oshima type)
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Fig. 5 HPLC chromatograms of coumarins in the fruit of A. keiskei
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Fig. 6 HPLC chromatograms of chalcones and coumarins in the root of A. keiskei
A: Hachijo, B: Oshima
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umbelliferone

4-hydroxyderricin:
R=prenyl, R,=OMe

xanthoangelol:
Ry=geranyl, R,=OH

isobavachalcone:
Ry=prenyl, R,=OH

xanthotoxin: Ry{=H, R,=OMe
isopimpinellin: R{=R,=0OMe
bergapten: Ri=OMe, R,=H
imperatorin: Ry=H, Ro=0-prenyl
oxypeucedanin hydrate:

OH
R1= (@) , R2=H
OH
oxypeucedanin:
R1= O , R2=H
saxallin:
Cl
R1= 0 s R2=H
OH

isoimperatorin: Ry=O-prenyl , Ro=H

psoralen: Ry1=R,=H

Fig. 7 Coumarins and chalcones identified by HPLC

laserpitin: Ry1=0OH, R,=0-angeloyl
isolaserpitin: Ry=0-angeloyl, R,=OH

selinidin: Ry=0-angeloyl, Ro=H

R
Ry

(8S, 9R)-9-angeloyloxy-8,9-dihydrooroselol:

R{=0H, Ry=0-angeloyl

(8S, 9R)-8-angeloyloxy-8,9-dihydrooroselol:

Ry=0-angeloyl, R,=0OH

columbianadin: Ry=0-angeloyl, Ro=H

archangelicin: Ry=R,=0-angeloy!

Table 1. Chalcones and coumarins in Angelica keiskei growing in Hachijo and Oshima

Fruit

Root

oxycoumarin

umbelliferone

umbelliferone

linear type

xanthotoxin

isopimpinellin

xanthotoxin

isopimpinellin

furanocoumarins bergapten bergapten
imperatorin imperatorin
Hachijo psoral.ezfl psoral'er'l
angular type laserpitin laserpitin
dihydropyrano-  isolaserpitin isolaserpitin
coumarins  selinidin selinidin
4-hydroxyderricin
chalcones xanthoangelol
isobavachalcone
oxypeucedanin hydrate oxypeucedanin hydrate
linear type oxypeucedanin oxypeucedanin
furanocoumarins  gaxallin isoimperatorin
isoimperatorin psoralen
(8S,9R )-9-angeloyloxy-8,9-dihydrooroselol (8S,9R )-9-angeloyloxy-8,9-dihydrooroselol
Oshima ~ MgUArtype ¢ gp g anocloyloxy-8,9-dihydrooroselol (8S,9R )-8-angeloyloxy-8,9-dihydrooroselol
dihydrofurano- . . . .
coumarins columbianadin columbianadin
archangelicin archangelicin
4-hydroxyderricin
chalcones xanthoangelol

isobavachalcone
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Table 2. Antibacterial activities of two chalcones, xanthoangelol and 4-hydroxyderricin

Test bacteiria

Antibacterial activity
(MIC? : pg/ml)

xanthoangelol 4-hydroxyderricin Gentamycin
Bacillus subtilis PCI-219 1.56 1.56 0.09
Bacillus subtilis ATCC-6633 1.56 1.56 0.09
Bacillus cereus FDA-5 1.56 3.12 0.05
Staphylococcus aureus 209-P 6.25 6.25 0.19
Staphylococcus aureus TFO-3060 3.12 3.12 0.19
Staphylococcus epidermidis 1TFO-3762 1.56 6.25 0.09
Micrococcus luteus TFO-12708 0.76 1.56 0.76
Escherichia coli TFO-12734 >100.0 >100.0 1.56
Escherichia coli TFO-12713 >100.0 >100.0 1.56
Escherichia coli TFO-3301 >100.0 >100.0 1.56
Proteus vulgaris TFO-3988 >100.0 >100.0 1.56
Proteus mirabilis ATCC-21100 >100.0 >100.0 1.56
Enterobacter cloacae 1FO-12937 >100.0 >100.0 0.78
Salmonella typhimurium IFO-12529 >100.0 >100.0 0.19
Klebsiella pneumoniae TFO-3317 >100.0 >100.0 0.19
Citrobacter freundii IFO-12681 >100.0 >100.0 0.39
Seratia mareescens IFO-12648 >100.0 >100.0 0.78

Culture conditions : 37°C, 18h, Medium : Heart infusion agar. Assay method : Agar dilution test.

a) Minimal inhibitory concentration.
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BSA - V) YRFREK A L, B % 2 B
L, MR e L, iz, prva v
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%, BB X OCMEN e X &2 I v EEHEL .
Z O FER, xanthoangelol B, C, E I IR E W
b A& I VEBEIEIZIR 3 O 6 Tz (Table 5).

Table 3. Effects of xanthoangelol and 4-hydroxyderricin on stress induced gastric lesion.

Dose Lesion index Inhibition
(mg/Kg) n (mm®) (%)
Control - 6 420 £ 0.72
Xanthoangelol 100 5 125 £ 021" 70.2
Control - 5 248 + 0.37
Xanthoangelol 100 6 1.05 £ 0.29" 57.7
200 5 0.52 = 0.09" 78.9
Control - 6 3.04 + 0.83
4-Hydroxyderricin 50 6 3.15 £ 041 -34
Control - 8 3.86 = 0.53
4-Hydroxyderricin 100 6 3.92 + 0.46 -14
Control - 6 517 = 1.25
4-Hydroxyderricin 200 6 7.75 + 1.67 -50.0

Drugs were given p.o. 10min before stress loading.
Each value represents the mean=s.e. Significant difference

from the control ; *p<0.05, **p<0.01.

Table 4. Effect of xanthoangelol (100 mg/Kg) on acid out put in pylorus-ligated rats.

Total acid
Volume Acidity output
(mL) (m equiv/4h) (1 equiv/4h)
Control 4.0+0.3 96.1£3.5 389.8+39.6
(n=6)
Xanthoangelol 1.8+0.2" 81.122.7" 145.1£19.5™
(n=5)

Xanthoangelol was given i.p. at the time of pylorus-ligation.
Each value represents the mean+s.e. Significant difference from

the control ; ¥*p<0.05, **p<0.01.
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Table 5. Inhibition effects of test drugs on compound 48/80-induced histamine release from rat peritoneal exudate cells in vitro

Test drugs concen_tsratlon inhibition (%)
(x 107 M)
xanthoangelol 5 40.37 £ 3.45
10 -34.34 + 23.90
4-hydroxyderricin 5 -51.53 + 6.85
10 -77.11 £ 2.00
xanthoangelol B 5 9234 + 1.87
10 92.31 + 1.66
xanthoangelol C 5 4520 + 1.03
10 9442 + 0.70
xanthoangelol D 5 -19.94 + 1.69
10 275 £+ 1.86
xanthoangelol E 5 82.19 + 3.27
10 85.39 = 0.04

Each value indicates % the mean=S.E.

5) RASMEILRMER (MEHEEM) "

Wistar & 7 v b8 & FILW. RV ¥ X KE)IRER
TRV, 7==v7 ) yFHEMEPGEIN S 2
EVEH OMES 1T o 72, % O #5 R xanthoangelol,
4-hydroxyderrcin, xanthoangelol B, E 12 FHEEVEF A3
RO L, T TDH xanthoangelol E 23 b 5l W FH
EVFRZRL, WERFEET £ EREES L O
L-NMMA (NO &k EAR) FETT7 ==
V7 ) vEBEEMAENMEZHEL 72 (Fig. 10, 11).

6) MELFAMFIBS LN M) T VLT KEEH
T BAFREENE TR

MZE B FOEME S MR BIRFIE 7 v » (SHRSP)
%\ T, 4-hydroderrcin DFEAH G512 L ) BE
TIn)E EFIE RO b, BiR T mE B
FIVEH 2R stz (Fig. 12). 72 vV 7V &
A P ERETIIEIEESEOBERMELE &b
2, HBREEOAER GRS BHERS . FT2,
chollesterol-7 a -hydroxylase &4 D 5 & 2 A v5HE
sz (Table 6).

7) ;i AfERT Y
Xanthoangelol 13 & #& % ME fifi 3 A M fIAR LLC
fi< v 2126 L 50mg/kg D& T, FEFEEE O

of 3 experiments.

HIEZIHI L, SAURROEERMEZERL,
fli~D#sF b H L7z (Fig. 13, Table 7). %7z,
10mg/kg 3 & F20mg/kg D HE T A D5 DIl
BEHRTAZHIHEI L, %72 Matrigel 12 X 2 I Y EZ A
fao b DMEREDOEKD 1 225 100 uM DEE T
P L 72 (Fig. 14).

8) L hOy L XIEFERAEEA"

HIV-1 J& 4 MOLT-4 ifffl i %= F \» C, xanthoan-
gelol 12X 2V hu v A v AEHEEEEH OWRES
AT o 72, % O &R, xanthoangelol @ EDs, 2%
0.28 ug/mL & 5 \WHL HIV G078 9 & iz 23,
HIV O G RERAEFER IR s ko 1.
E>T, ZOVERAKF & L CIZAIAEEREEE
A (EfRIERIREER) EEs nlz. 2Thi
M CYEREF 2O 7 X X b 7 VidaFES
K&, BRORGITIDETCHEINTLED &
WO REDHDDITH L, xanthoangelol 13K ¥
CEMTH D, ZOTINEITHTEDE S oM
LHOH Va4 VADMIEEIRL FHET .
HoTVvha A VABERTEI 224X, K
AT HFEH M, HAM % EOREEO T % 72 1%
WREICESTh L EEZ DT,



66

L
N ~
) )
o o
T 1

A
o o
o )
S [S)
T 1

@©

o
T

©

o
T

| —+ xanthoangelol B
—- xanthoangelol E
| —A—xanthoangelol F

2 3uM carbachol

|- —O— xanthoangelol
I —®—4-hydroxyderricin

N
o
N
o

A 3uM carbachol

N
o
T

N

o
T

Vasoconstriction(% of phenylephrine-induced)
(2]
o
T

Vasoconstriction(% of phenylephrine-induced)
[«
o

0 10 100 1000

o

10 100 1000

Concentration(ug/ml) Concentration(ug/ml)

Fig. 10 Effects of xanthoangelol, 4-hydroxyderricin, xanthoangelols B, E and F isolated from the roots of A. keiskei on phenyl-
ephrine-induced vasoconstriction in rat aortic rings.
(Values are expressed as the mean +S.E. of three experiments. The degree of phenylephrine-induced vasoconstriction
is expressed as 100% )
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Fig. 11 Effects of xanthoangelol, 4-hydroxyderricin, xanthoangelols B, E and F isolated from the roots of A. keiskei on phenyl-
ephrine-induced vasoconstriction with or without endothelium.
Values are expressed as the mean £ S.E. of three experiments. The degree of 0.1xM phenylephrine-induced vasocon-
striction is experessed as 100 %; Concentration of each tested compound; 100ug/mL; P<0.03, significantly different
from active compound alone incubated with endothelium; N.S. not significant.

300
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150 L

Blood pressure (mmHg)

100 L L L L ]
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Feeding period (weeks)

Fig. 12 Effects of the 4-hydroxyderricin diet (—[]—) on the SBP of strokeprone spontaneously hypertensive rats. (+--O-++),
control. Data are the mean £ SEM of six rats in each group. * P <0.05 compared with control.
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Table 6. Effects of the 4-hydroxyderricin diet onrelative liver weight, liver lipid content and activity of microsomal cholesterol

7o -hydroxylase instrokeprone spontaneously hypertensiverats

Control 4-Hydroxyderricin
Relative liver weight (g/100 g bodyweight) 3.92 +0.06 3.66 + 0.09*
Cholesterol (mg/g wet weight) 6.10 +0.24 5.53 + 0.07
Phospholipid(mg/g wet weight) 292 +1.2 30.2 £ 0.7
Triglyceride (mg/g wet weight) 59.8 £34 41.4 + 3.2%%*
Cholesterol 7a-hydroxylase (pmol/min per mg protein) 7.2 + 1.01 428 + (0.22%*

Dataare themean + SEM (n = 6 in each group). *P < 0.05, **P < 0.01 compared with control

(unpaired ¢ -test).

(A) (B)
900 100
800
g 700 80
£ 600 9
€ 500 £ 60
$ 400 E
5 2 40
£ 300 E
200 20
100
0t ¢

Day
—e— LLC-bearing mice (Control)
—o— + Xanthoangelol (25 mg/Kgx2/day)
—a— + Xanthoangelol (50 mg/Kgx2/day)
—— + CDDP (2.5 mg/Kg, ip)

246 8101214 0246 810121416

Day

Fig. 13 (A) Effects of xanthoangelol on tumor growth in LLC-bearing mice. Values are means & SE of 8 — 13 mice.
(B) Effects of xanthoangelol on survival time and surval rate in carcinectomized mice.

Table 7. Effects of xanthangelol isolated from A. keiskei roots on tumor weight in LLC-bearing mice and on lung weight and tu-

mor metastasis to the lungs of dead and surviving carcinectomized LLC-bearing mice

Lung metastasis

Number of animals  Tumor weight (mg)3 Lung (mg)4 (number of colonies)4

Normal 8 0+ 0* 145.1 + 8.33* 0+ 0%
LLC-removed mice (control) 13 1,548.00 + 171.1 211.9 £ 8.80 23+ 3
+ Xanthoangeloll

25 mg per kg, twice daily 6 906.9 + 163.4* 182.5 + 12.0 18 + 4

50 mg per kg, twice daily 6 682.3 + 63.0* 160.2 £ 10.3* 11 £ 8*
+ CDDP’

2.5 mg per kg, i.p. 6 82.5 + 7.1* 111.0 £ 21.5%" 34+ 1%

lXanthoangelol (25 and 50 mg/kg) was administered orally twice daily for 15 days to LLC-bearing mice. —~’CDDP
(2.5 mg/kg) was administered i.p. daily for 15 days to mice. On day 15, solid tumor tissues were removed, and then
xanthoangelol or CDDP was again administered until death. On day 18, surviving tumor-removed mice were killed.
Values are means + SE of 6-13 mice. — Tumor weight was measured on day 15. —*After the surgical operation on
day 15, xanthoangelol or CDDP was administered until death. The lung weight and number of metastastic colonies

to the lung were measured in the dead mice. and surviving mice were killed on dav 18.

*p <0.05, significantly different from LLC-bearing mice (control); +p < 0.05, significantly different from normal mi
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Fig. 14 Light micrographs of Matrigel-induced formation of capillary-like tubes by HUVECs in the presence of various concen-

trations of xanthoangelol (x 100 magnification) .

9) NF-«BHI#lICE BT Kt -1 4EKHEE
™

#R5. K F nuclear factor- kB (NF-kB) &4 4 b
DA VREERT, =Y Fe)v-1 (BT & &
B4 ORI FRBOGIEICEEZ T RE ¢ Ric 3 2
EDBHILNT WS, 7 X IR RENIR RS Z M
M Rz g % F W C, Xanthoangelol, Xanthoangelol
D, E, F @ tumor necrosis factor-a (TNF-q) #%&E
PENF- kB VEMEAL & ET BB FRBLICR T 2%

ZBIzOoOWTHNT. Z DR, Xanthoangelol D
D 5 H3 NF- kB I fIER & & > 87 TH 5 1IkBa
DY VERALINH % S L C NF- kB G % BHE &
52&, FlZNMES> TET EBEFHEEAGE
BIERT 322 Le@RDT. T0LDRERH»S,
Xanthoangelol D 1% NF- kB {EMAC % £ 5 Bk 4 T 1E
BRERERITN U T T AR & X4 5 2 Argett osR
s 7z (Fig. 15).
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Fig. 15 Inhibitory effect of xanthoangelol D on prepro ET-1 mRNA expression in cultured endothelial cells
Cultured PAECs were pretreated with xanthoangelol D (XD) (50xM) for 1 h then stimulated with TNF-a (10ng/mL)
for 1 or 2h. Total cellular RNA (5ug/lane) was analyzed using Northern blot analysis and hybridization with porcine
prepro ET-1 and GAPDH cDNA used as probes. The signals for ET-1 mRNA were normalized to the corresponding
GAPDH signals, quantified by densitmetric analyses. Each value is expressed as the mean+S.E.M. (n=3). * p<0.01,
compared with control value; ** p<0.01, compared with TNF- & alone.

10) TNF-o R8I & 3 PAI-1 ISR

b bR EIRI A N AIE 2 - W T, xanthoan-
gelol, xanthoangelol B, D, E, F, 4-hydroxyderricin
O TINF-aiFEW T TRAI ) =5 v 7 7 F -
24 veex-1 (PAI-) EEIEIEM, X O
WST-8 i #iT & 2B EOME 217072, %2
DFEE, xanthoangelol, xanthoangelol B, D, E I,
PAI-1 EEAE G REITHIH L 72, H T xanthoange-
lol B 1%, MfgHEMEZEZ/RT Z L %<, 30mg/mL T
TNF- o 12 & 2% 1T o TV L Wl T D PAI-1
RBELIZEFACEEICEITETSE. 20T
25, PAI-l EAEZIIHIS 5 2 &IT & 2 MEEED
TR HEIFFTE 5 (Fig. 16).

1) F2> (V) OBIRWOWASEEREDFFE

TV =V 7 IAP)—~"OWHIALED—IRL
LT, RROEOARRFOMEE T L L To(b
70 =7 ~DIEH AT, RROETDH D
4-hydroxyderricin & xanthoangelol 122\ "C F i
WAIDOIETIZE T 2 (0,0) BLALLRPT W~
REAAVEDRARIGOMET 21T o7z, R
IX, 4-hydroxyderricin, xantoangelol @ T3 & b,
TRERMEECT, B4 4 MR ETE A O SDS 17
TizsWnT, F2v (V) Lh%DERNIZER
T ETMER L. REREIE, EROF XV
(IV) WHIEEEEFRITHANTHIEED B, &
®H, BECEHRELHWEETHS. (Fig. 17).

D EOERRGRL VFEEED T v Z8Izo0n

TOEFEDOWL O LFEIITERET 5 2 L 3
Ktz FloMME, FEOOE, BIIREE(LIEE 7 & D X
AR) v IV Y Ru—LDFHIcbBEYTHS L
RS NS, Zoftiz, #5470 e—x—H
YEF, NGFEAOMBIER, MBR{LIER, g
FBRAEER, 78—y AFEER, ha vz
Fu— VEEER L EPRTEICEVIESNT
WaY, TYENBHEELELTWAFEHEDE
NZILRFCTREZADPZ VDD 206 OER D
BRLTW2D0d LAk,

INFTOT Y ENIIET 2 —EHOMENL LT
VENIZIE2EORM (M) OFEHLH S HIC
BHELEDBIT, 7Y VEIIOWTIEEENRD L
NHHOD, ERSTHhLEEEBEEDO I VI VIH
FWITHOREDIZZRITEZTNTVS Z &3
BHU 7z, Z7-BBE, MRSz vavEIRZT Y
EANIEBE RS TH D Z Ers, FOAEHEENE
WOWTHMETEINZ, L OMEEIHER S L
2. B, BRIy X —0F—&I2LiE 3
A7V, X IV, BSOS RICEE
NTWEZErLENTREERER L VWZ 3.

TYRNIMOBMEDOHEED RV EHD,
FEHEBCTEIEZELREA =2 -2 o TE
D, REb, BOTzL, FHIR, izl
TEINDI1Z», EOMREMECEFHITHD
ABFIHENTWS, 1z, [Bbe] LLTOD
FRASBEA T, M, B, 125 CREICmI S
VLTV S.
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Fig. 16 Effects of chalcones on TNFa induced PAI-1 production in HUVECs. Confluent HUVECs were incubated with chalcones

for 12 h and then PAI-1 concentrations in medium were measured (A).
Cytotoxicity of chalcones on cell growth examined using WST-8 assays (B).

xanthoangelol; X, xanthoangelol B; XB, xanthoangelol D; XD, xanthoangelol E; XE, xanthoangelol F; XF. Data are ex-

pressed as means £S.D. (n=3). * P<0.05; ** P<0.01 compared with control.
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Fig. 17 Reactivity between 4-hydroxyderricin and various metal ions
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M%) L, 2006 4EFE TIX 1067 kY EESATW
5. 20D LEEL L THATS A7z 0 REHH
REFEHGERL SHEEL T, 150 F ¥ TH
2. BODR20 FvizowTIiE, NEs AT
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EPNOEBEED 1500 > THB I EnLT B L,
DD ORPINTHE LTEES L OFILEYT
s nTtws b0 LS g, —7F, BT
BELZOHmBIEEDL E, A FAY 7, BE
B, FMNE, BBELZETHEAIEEIMThNS
koot BHTHA Y RAYTEIERT
BHEREMToNTE Y, BT ER?Y 7
DAY FOFERE LTREIZHEMASNTVED
DEETH 5.

2O &) WM EE R, REEERKRE, HOR
HEMMETI £ v & — KEBEZEN, RFEKFED
EFEFEC, Bl (FEHEE) ORFEREE
Ma—iRe LT, [KEFERZEWIZST 24
EERATIRIDS SR ] OFEOH T, 7 ¥ 2 NDZE
& (SIfifED & 2E & LT) %5 x<,
2000 FEXVEINAYT VY ENDHRHKOBE
Bt L7, RICERRZORENIE RO D v
a vEROMEERMTIEOFE, HIEHEMR
ATy A =3 h VA VEBODITICE SR

B - B, S ARFIIHET o KERIGEDR
HKCThHd. HMRMOBEIZHE - TIE, FEHE
556 B 6 IR 2 Hh iy 100 /KO T % £R
U, RobEs X CREKEREITo 7. ZOfE
R, FEESTEETShTw 3 /ORI
LRTH NI VEEIN LS HEEWREBEE I
WLz, BUNIT, ZoBREEENT 5.

ESHILACT I INRBEBROBE

TR 12 E~13 FE

R 12E 1L AL D@mAva vy RANRBEERK
WWEF L., BEERE L OULE, HES, 3
5, MRS, FIE, KE®O 6 &v 5 ILFER % b
WCHAET ¥ 259 100 R CGR#E) OFEF % EREL
L, &> S 1T =0 FHRE R/
ELTz. LzpsoT, #9100 Rtk s 2 &1z
5. FRFIEFE 5 EETRERL, bR
PEEE LT, BRIV a vER R EERIZS
L, Z2oFEELr&ERMOI VI vyEREL
7. ZFECEHEELIRZRO I vavERETFEL
72HMED Fig. 18 DIETH 5. ERMOT — &%
05l EE 03 BUF T CHBR L, $I5HE &2
BT 23BEEMET AL LT, 05~06%
P E%EFE LT (Fig. 19).

Table 8. The change of the volume of production of A. keiskei in Idzu Islands.

2001 2002 2003 2004 2005 2006
Oshima 40(4) 40(4) 417(5) 50(5) 50(5) 55(7)
Toshima 5(2) 5(2) 8(2) 8(2) 9(2) 14(3)

Nijima 9(1) 9(1) 20(3) 24(3) 49(3) 28(4)
Kouzu 115(7) 128(8) 139(9) 139(9) 139(9) 146(9)
Miake - - - - - 48(23)
Mikura 21(3) 21(3) 21(3) 21(3) 21(3) 21(3)
Hachijyo ~ 429(33)  429(33)  660(33)  660(33)  752(42)  755(44)
Aogashima 0 0 0 0 0 0
Total 619500  632(51)  895(55)  902(55)  1020(64)  1067(93)

Volume of production: Unit ton, () the plant area: Unit ha (10000 m?
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Fig. 19 High chalcone strain and low chalcon strain in the native A. keiskei
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BRI IZE NI v a VEHOS % L ED 11 &
M EIR LTz,

SRR 17 4, BRI L T2 11 RERICOWTREN
KRBz T 72,

RIS 4E, Zho 11 Rt oWwT, pava
VEESROFHZE (B, &#, o 3 1
) 12onwT, AEET-7. 2OfERI VO
VEBIMHNICZEIEL, EIicE ks
B mAo 0T, £7211 ZFED I B, No. 5 R
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avESEN S FEWEZ /R LT (Fig 20).
F#1Z, 4-hydroxyderricin @ & F 3 2385518 D
20~30 % ITEERT, 40~50% L EHHRTH o
7z (Fig. 21).
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