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IwASHINA, Tsukasa,** Tsutomu ITO*** and Shunji QoTANI**##*; [dentification and
Peculiarity of Flavonoid Compounds in Leaves of Japanese Circium Species

74 1 J& (Genus Cirsium) AT 250 &, HACXS0EL L2 s DIRICES
GRS LT 5 ekt 198l), chbofEicdths 7 787 4 FRATCOW TR
Hbahid LERge 71— 72X - T BARE 77 : BEYEED EH5¥H Sh, pectolinari-
genin 7-O-rutinoside (pectolinarin), acacetin 7-O-rutinoside (linarin), luteolin 7-O-glucoside
& 7-O-glucuronide, apigenin 7-O-rutinoside, cirsimaritin 4’-0-glucoside (cirsimarin) 7z &
2 AOEREIh T3 (Lin et al. 1978, #ME 1976, #EM - &K 1963, FHRE DS 1964, 1965,
Morita et al. 1973, i« #fH 1959, 1960), —7, SEED 7V I BEYOEL, LIX O
75 R VEEEEDO WL o & L I tricin 5-0-glucoside dHE I LTS (Gardner 1973, 1974,
Wagner et al. 1960, Wallace 1974, Wallace and Bohm 1971), Z® X 517 I BT EANT
b, BT ENCS 778 1 FOBBERENBO—DTHH L Lt Enb 7R/ 4 FRT &
S L OBIEN LRE S FRE 1976), Lo Liadih, WERR 778/ 4 FORMOES
£, £ IAEIA FYORBAEREL T LENDY, EOLRIEEDT ¥ I CHFET D
755/ —n (quercetin 3-O-diglycoside, Gardner 1974) OFEITOWTHAERET ¥ 3 DHHT
MARAIR & in o TET,

LSEZAAETFIBENOS D, TR 7 IHAA FOREDR I Y 7577 3 (C. lucens
Kitam. var. opacum Kitam.) & + %7+ 3 (C. nipponicum (Maxim.) Makino var. imcomptum
(Franch. et Savat.) Kitam.) o4 #f& 5> =7 ¥ 3 (C. kamtschaticum Ledeb.), =V /%77
3 3 (C. kamischaticum Ledeb. subsp. pectinellum (A. Gray) Kitam.), /73 (C. japoni-
cum DC.), 7 A~=+v~7+ 3 (C. microspicatum Nakai), #* 7 27 %3 (C. microspicatum
Nakai var. kiotoense Kitam.), v 7+ 1 (C. yezoense (Maxim.) Makino) & X 0" & 57 ¥ 3
(C. inundatum Makino) DO&HFRSC W TEEE TR T,

W& LU HE
v B S
AEERICHE G 9 EEO 7V I BHEYOREMII TROMB) Thod, FELVERELLTF ¥

* Contribution from the Research Institute of Evolutionary Biology, No. 89.
w+ E RIS S EEREYE. Tsukuba Botanical Garden, National Science Museum, Tsukuba,
305.
ook LB T3 (), T461 AHETEKE. Hokko Chemical Industry Co., Ltd., Nagoya 461.
oxxk (RE)SE(AEASETIZERT, T158 BREHEMEAX A% The Research Institute of Evolutionary
Biology, Tokyo 158.
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TTYIE =V T TF IR TN COBEY S ERKRER ARG RE O P ERKL L
THESh, BRL UTERAEEETH BEYEERECEEIh T 23,

Fo=TFI—IERERRTT 2 D LT,

=V %y 73 —biEE BT R GIET

NV G H YT —YEBRKET,

T YTk BRI EERE B A,

7T R R ER AR AT,

T ATV =TV Il BIRKEEL A

T ATV I —EIIRREFERRN,

2 FT I —RFRAREIRAEN,

b AT BB L

HoE

T IR A VG ONEE  KEL: RERY 2 2 7 — L THEB L, FRE%, BRETTOREE
%, ChERHFK No. 50 TREBI%# BAW (n-BuOH/AcOH/H,0=4:1:5, L&, —%)
& BBARH] 15%AcOH (ZK) X5 ZRTE X—<—2r=} 7574 — (2D-PC) 5T,
FHEHYD7 787 4 FRBOELZRE Lic, FhoDgx— VILk - CHBEREMEH (Ta-
ble 1 28) CIh~A-R—S—ru<}r57 , — (mass-PC, HEEFHE No. 50), Ay 7 3
I (polyamide C-200, FI¥AEETEE) X0« 7 » 5, # 2 LH-20 (sephadex LH-20, Phar-
macia Fine Chemicals) # i\ ieh S a7 v~ 257 4~ PR I-T, BELTZSEI A F
B oy o RSB U7,

7R 4 VROOREE: HHES W7 587 4 Fiddgst « THERIRA=2 v v, Bk
EXDEEOFE, H-NMR 227 v, REEHLDOs < 75 7BEORERET Y »
T, ECTFEWL (1980) Wit o T A PiE Lic, & OB, FECH I EE R kaempferol
3-O-glucoside %~ Z % 7 41 (Glaucidium palmatum Sieb. et Zucc.) OFEA & B Li= 5 o
(&% RER) THY, Tofbotadix Roth X v A Lk RERTH D,

BRI AIHBINARZ b Z75HE 74 F ORI A2 b A DTIE HIZH RS RES
EPS-3T B 2 X B~ v F -2 — < A HEA I MPS-2000 A FIW-T, £ &) — AUH
HBWEERCATERZE (Table 2 £fR) %ML T, Mabry et al. (1970), Markham (1982)
BIOMWS (1984) @it - THE Lic,

'H-NMR A<27 p: 75874 KD NMR 227 b 3o 2 FLAAKF > F (DMSO-d,)
H, TrIxFAv 5 v (TMS) % REIERE L LCEIER T -7

EREIUER
LB, 7FIBEDCEIERO7 IR A FROVETATWE0D, SENLRELS T HILER
ELTHEEIhIC DR OWTHTIRE DB LT 5,

BHEMHDODTFTR/ A BRSO EEE

F =793 (C. kamischaticum): FifFZE (140Q) % 22/ —n (1) THE L, F@H,
WEETCHY 100 ml Wkl Lo & hov SBiRT2 BIMEGES 5 L S EOBMERE A HTHT 5,
ChEPFR LRE, 0% 227 —MCBEL, WBERC 1 1iET % & cirsimarin 04k &
ELh A, NER 30 mg,
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=v 9 v 7 (C. kamtschaticum subsp. pectinellum): wE3E (94 g) A & 2 = (21)
THB L, PR, PEBCEEL, BRETI BKBT2 L A ARWE L & DI REROSHR
B (pectolinarin) T T %, ZhuiRDTY VEENLTHD, EREFHIRET 5, NEN
50 mg, Ykic pectolinarin o %3 LR S DICEIE L, BAW, #\C 15% AcOH T
o mass-PC @ T, linarin i35 ¥ UV, UV/NH, T Fh digsRf) © 2 %/ —
LTHME Ulne & OWHER Y EREEE Lok, REEIED 0% » %7 —VEEPL, €77
5, 72 LH20 » 54 (1x15cm, 70% » # / TR TILIKER L, linarin A HEET
BT LENTEIS,

B sn v (C. lucens var. opacum): e (50g) w2 x 7 —v (400 ml) T2[EX
BLTHIEL, £8%# 60m/ ¥ TRIEL, & oy 2D-PC et 5s L, UV 85IV
UV/NH, TT&L I BEAED2 DD AFy b (pectolinarin & linarin) & UV FTTmES,
UV/NH, FelEgacZids lonoax, b (kaempferol 3-O-glucoside) PMHZE Shic, <
b0 F— 2% Lic BAW To massPC %7\, 3D 7 SE 4 FeThth 7
Ui, &7 54874 FEBERILE DCBEEH 15% AcOH ¢ X % mass-PC B X V27 77 v 7
% LH20 #5 aTnr7e~<t 757 4 —FT, EHEHLLI,

o7 (C. yezoense): LERAYFAVTHF I LA—D 7w 757 RE =V RRTTY
79 T OFRELE (85g) % 2 £, —n (500ml) T2 ERERHEL, % 250 ml WEfET 5, T D
Vw2 AEBA T 5 LR EAOSTRAEIITH T 5,0 ctha=—5 L Tlh-Tet FHLAEZL
¢ pectolinarin D#Ef (&, #50mg) #H7. & DL I LICER LK, »YIFAVT
#I0BEE LIERED massPC XV €7 T v 7 A LH20 n5a7m<b 20574 -1
Xy, FoogsE7IA/ AL (linarin & kaempferol 3-0-glucoside) DY HEREEL A TR - T

) 7 1 (C. japonicum): 7 7 3 OFfFE (7115g) w » x / =V (8.50) THHET B, Thz
P, 1/37%% CRHETD L S VROMENUET 5, COTMEAE = G5 10 =z,
B ol LB mEFEBL, 5°C Tl BERET S LBREAOHRGVTET S, 20
kB e 5 L TH o o BICTR BIEE L, pectolinarin O fff & Bic, INEH 4g, —77,linarin
IR & BB S BAW, iV T15% AcOH 12 £ % mass-PCHX0x7 »5 » 7 A LH-20
» 5 A TOMIE GEEET0% 2 % 7 — 1) X THEET S T ENTETG

7 X<+ =743 (C. microspicatum): 2D-PC THE—DREREAR y b (UVT) OHBT5
R T ¥  OFREE Og) * 4z, —n (150ml) THEL, BEE BAW, 15% AcOH
<o massPC, 7 »5 y 7 A LH20 TO # 7 2 X HEHUT pectolinarin % HEfEF 2 &
MTEI,

Fo~35 273 (C. microspicatum var. kiotoense) B X O rx 7 (C nipponicum var.
incomptum): F—D 7w = 777K —vEETHEF AT ATHFI 338) BIO P RT S
@lg) OFFMEL ThEhax s - T2EREMEL, 5°C © 1 WiBET 2 LHEL LTI
hCgEaOHRENSTHET S (FhEh 50mg kX0 10mg), b ORERETF R LI,
BWia BAW, %\ T 15% AcOH ToD mass-PC @ % C, 4 L linarin X0 kaempferol
3-0-glucoside WM T 5 v FaibixE, X/ — LT Ui, T h D ORBER & IR
A, T0% 2 27 —AVEEHL, 77Ty 7 A LH20 # 5 & (BREEH—70%+ % 7 —1)T
X LIMER R, FRERDO 7 787 4 P Bl LI

2773 (C. inundatum): FifFEE (18.5g) w2 %/ = (160 m{) TRIE L THHL, bl
4%, BAW, 15% AcOH € mass-PC L, BiRHICE7 747 4 FEEE €7 77 v 7 A LH20
75 ACHi{LT % & Lic X b, luteolin 7-O-glucoside & 4’-O-rhamnosylglucoside # &7,
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Pectolinarin (pectolinarigenin 7-O-rutinoside, Fig. 1): SRS T o T T 3 JBEY) D
5%,%yv?%ia5%7¥i%%<7@#6%%3ht:@%ﬁmx5/—»¢fZan
&3mnmmwm@k%%%,m%mm@§@9&v7aﬁy%&%ﬁéhto%&Dﬁﬁﬁb
@m*%%mioféﬁ§ht779Hvoﬂﬂz&ﬁkamﬁ?é&@7wwu(TBUW
Ax%?-b,MMM@%%MLTD%W@k@%Q@&%KE&E@@E—ﬂG%MI)@%
o s MR DWW % 7 5 EEBE) (bathochromic shift) TH b, i AICL ZEHEmMLI-
ﬁmétt@éﬁﬁm,:@ﬁﬁﬂ}ml%%MLT%ﬁ&AEﬁk%&BhEbOL#Lﬁﬂ
B,%M%bU&A(MmAQ%%MLt%éKObT@,779376ﬁﬁ%§@@ﬁ—9
@wdﬂ)@%B#k%é@Eﬂ@§§héﬁ,%&@Eﬁ%?@x&ﬁbwi®§kﬁ&6
higys (Table 2 X o8 3), #tw- T, Chb@%%m:®7§£/4F%&&Kﬁ%mmg,
%ﬁK%F*VW%,%LTT&@ﬁ%%ﬂ%%%ﬁbfv%:&%%%bfbé(Mwwet
al. 1970), F =ik s @i x - TERIh BRI EEER L0 e< 7S 0 LltiEcr
F-ABIVT A —RALAEE R, HNMR =z~ h ATHE, 01.05 BH, 54 7 v CH.,),
04.50 (IH, 52/, 17, ~=), 00.12 (IH, Zr=zonr7 = —), 06.81 (1H, singlet, H-8),
07.08 (2H, doublet, H-3’,5") %5 * 0¢ 67.91 (2H, doublet, H-2,6') L4tz 63.72 03.79 1z 2
>0 OCH, Hchisk42 v 790 (2Xx3H, singlets) »EZExh, ¥ H6 o VT F R
h&b@f,XF#VwEﬁ4HMﬂ%DT&<GEK%ﬁELTbéc&ﬂﬁ%Lkout®
fiRm B, o BB pectolinarin, b 5, 7-dihydroxy-6, 4’-dimethoxyflavone 7-O-
rutinoside & [l X iz,

rutinosyl —0 0
' OCH,

CH,0
HO 0

Fig. 1. Pectolinarin.

CO7IHK74 FRTTRFEDHD =V /) + v 7w, VUTHEI, T, TA=Y¥=
7%5,¢A3x7fsmﬁﬁ?5:kﬁ%@ﬁﬁﬁéhhommwﬁ/7%s(ak@wmm
tanum Nakai), =V 7+ 3 (C. dipsacolepis (Maxim.) Matsum.), %5 ¥ ~7% 3 (C. babanum
Koidz. var. otayae (Kitam.) Kitam.) 7 &'\» KODDT I BN D LREI RT3 (Gard-
ner 1973, 1974, Lin et al. 1978, #Hm 1964, #m 1976, i« @ 1959, Wagner et al.
1960), =54, pectolinarin 15 ¥ 5 % v 7 4 3 EPRTFINDLLFRCHEE I,

Linarin (acacetin 7-O-rutinoside, Fig. 2): D7 5%, 4 £ UV =< 7 b ViR (Table 2)
(%, f@ed T pectolinarin WML LT b, 5-fric ik o ket b, 7- B IO A-fro ke
ﬂﬁﬁ?hfm%75%7%%%?&61&%%%L1V50éﬁccom%@%@mm%%?
5k, 7ﬁu:y&2@ﬁ@%kéémb,:hamgﬁﬁ&&@cmM:mxof%h%h
acacetin (5, 7-dihydroxy-4’-methoxyflavone), glucose %5 I 0 rhamnose & FExhi- (Fig.
3o U EDgEne, = oWE% acacetin 7-O-rhamnosylglucoside & #5E 1, Z%:48 5 o> linarin
(acacetin 7-O-rutinoside) & 7 v <} 75 v 35 ORILAS 7 b VPR B LT & = 5, [
FEERT—H L7z (Table 1 & kot 2),
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Table 1. Chromatographic data of flavonoids in the leaves of Cirsium species

Rf values Colors
Flavonoids
BAW BEW TBA 15%AcOH UV/NHg*
Pectolinarin 0.54 0.60 0.65 0.46 dark purple
Linarin 0.52 0.56 0.53 0.29 dark purple
Cirsimarin 0.66 0.61 0.64 0.47 dark purple
Luteolin 7-glucoside 0.52 0.57 0.43 0.16 bright yellow
Luteolin 4’-rhamnoglucoside? 0.71 0.67 0.62 0.19 dark purple
Kaempferol 3-glucoside 0.73 0.67 0.63 0.46 yellow

BAW=n-BuOH/AcOH/H,O (4:1:5, upper phase),

BEW =n-BuOH/EtOH/H.0 (4:1:2.2),
TBA=t-BuOH/AcOH/H,0(3:1:1),
159 AcOH=AcOH/H,0 (15:85).

* All glycosides appeared as dark purple spots under the UV light.

Table 2. Spectral properties of flavonoids in the leaves of Cirsium species

Amax. (nm)

Flavonoids
in MeOH +NaOMe -AICl; +AICI;/HClI -+NaOAc +NaOAc/H;3BOs
Pectolinarin 271, 289 sh, 262 sh, 262 sh, 277, 277,
320 298, 287, 287, 330 330
323sh | 300, 300,
346 349
Linarin 270, 245sh, 277, 279, 2170, 270,
329 292, 300, 301, 328 330
360 | 345, 340,
372sh 380
Cirsimarin 251 sh, 252, 262 sh, 261, 254 sh, 254,
278, 296, 294 sh, 292 sh, 278, 278,
327 375 300, 299, 328 328
354 347
Luteolin 7-glucoside 257, 270, 274, 267 sh, 262 sh, 261,
268, 300sh, 295sh, 276, 267, 290 sh,
351 3951 340 sh, 297, 295 sh, 374
428 364 sh, 407
388
Luteolin 4’-rhamnoglucoside? 270, 269, 262 sh, 258, 274, 270,
288 sh, 298sh, 279, 280, 325 sh, 338
337 388 293 sh, 291 sh, 370
353, 345,
378 sh 379 sh
Kaempferol 3-glucoside 270, 276, 255 sh, 279, 274, 270,
299 sh, 330, 2717, 297 sh, 305, 298 sh,
344 402 1 306, 357, 378 350
364, 394 sh
390 sh

| =decrease in intensity of each flavonoid in methanol solution,

t =increase in intensity.
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rutinosyl-o0 0 SeH
3

HO 0

Fig. 2. Linarin.

linarin 37 % § BCRASEEBCH W=7+ 77 F IO, 7T FS (C. purpura-
tum (Maxim.) Matsum.), s/ 7 v 7 %3 (C. spinosum Kitam.), C. coloradense (Rydb.)
Cockerell, C. oleraceum Scop. %> S TIRFERSh T3 (Gardner 1973, iy - #EE 1959,
A2 5 1964, Wagner et al. 1960), AFRTIREBI, HVIFTHATITHI, ST, /T
B, AT ATHFEL, PXTFITE pectolinarin W pE7g » TEIKEL Y & LTHRE S his, L
LT h, LECHEDH-TteF <7 ¢ (Morita ef al. 1973) MBI ASEEHET S EN
TEh o,

Cirsimarin (cirsimaritin 4’-O-glucoside, Fig. 3): v =7 % I/ LELRIREGAIIRGED
A& — AVERC A BRI RN LT ORIER OB ENL pectolinarin ®#HE& LA UL S-(LI
D KRR b, 7, 4-oKBENBR S 7 7 AV ORRERLE (Table 2), L& L
Fe i, RIS RRER DRI A 7 b AR pectolinarin < linarin &£iXB7m-T 5,
4 OFEKEEE OB TER T L, EEEORE L LT glucose DI S hic, LRA ST, b &
DEBEAE T-fTikie{ 4-fric glucose AHEE LT 2 Lo L#EEIRS, Xhic 'H-NMR
G200 2 b EvAEOEE (83.79 & 63.92, 2x3H, singlets) & H6 /x4 (06.50
o singlet DRE) HERESK, BEOR®D, OFREEEIT 4 glucose HFEH L,
TR iz T 6-fzich # M v AR EO7 TR Y LAES NI, shuzbane =7 s (C
maritimum Makino) &+ 7+ 3 (C. tanakae Matsum. subsp. aomorense Kitam.) THE
Xhi- cirsimarin (5, 4’-dihydroxy-6, 7-dimethoxyflavone 4'-O-glucoside, #H « HK 1963,
ZES 1964) LEA—0LOTHY, FEF YT ¥ ME LIk IR,

0
CH;0 O—glucosyl
CH;0
HO 0

Fig. 3. Cirsimarin.

Luteolin 7-O-glucoside (Fig. 4): 2 #7 ¥ I bH{ LRI D (Lalys BmkSETsET
ryave | BEOBELVERING, ChbIXEEREREOEED c-PCIRLLT luteolin ¥
YOt glucose LREEShic (Table3), i, b & OEBEHED A7 P B 5,3', 4'-fr. 0 EEE
KEBEOTEREL T-HoKBE BERLR Lic (Table 2), UkoZ &2b, & DELbEE % luteo-
lin 7-O-glucoside L #5E LT, HBEERLOEHEDO /v~ 777 CHEEF L & 2 ATEILTE
Z—B LT,

= o luteolin 7-O-glucoside (%7 + I BTIXER, 79V 743 (C. lucens Kitam.), & a V¥
» 79 3 (C. gyojanum Kitam.), & x 7% 3 (C. buergeri Miq.), ~7 v 7 ¥ 3 (C. matsu-
murae Nakai), # -~z v 74 3 (C. matsumurae Nakai var. pubescens Kitam.), v 7 v 7
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OH

lu -
glucosyl-0 o OH

HO 0
Fig. 4. Luteolin 7-O-glucoside.

¥ 3 (C. suffultum (Maxim.) Matsum.), =+, 7% 3 (C. nipponicum (Maxim.) Makino var.
yoshinoi (Nakai) Kitam.), ¥ 7 > <=7 3 (C. yakushimense Masam.) »5FER I TED
(Morita et al. 1973, rhith « #MH 1960, #Em S 1964, 1965, ZRm 1976), & X b & F 7 4 3
THHHESh, 2075874 F237+ 3 JBOHT pectolinarin & & 312, &b EEWAEDL DD
—DTHHI EDH T,

Luteolin 4’-O-rhamnosylglucoside ?: luteolin 7-O-glucoside & & Hic % 57 + 3 H» Y32
Mle & OFREFLIE IR S MRC X - T luteolin, glucose %5 X O° rhamnose %435, %1%
& OFFEED BINAS 27 + VOBENL 5, T-fLOWHEKBEOFIE L V-froKBEDBIRY 7T
(Table 2) »T, glucose & rhamnose DWH H B\ % &S BAaat luteolin o 4/-OH [ e
LTw2bDLHEXHRD, LHrLiesb, RINARZ b AOBE» 1T 3-fr o KB R
DRBIe DA, FIIXEBR SR TOBOH KB Licy, Hlbkr b ofisEskiz luteolin 4/-O-
rhamnoglucoside, & %\ % 3’,4’-O-rhamnogluco-side & i < NI FEM T3 o Tt
BIfE /e MR TH B,

Kaempferol 3-O-glucoside (Fig. 5): &7 54, 1 FO&EAEL RN LTOWRILAR 7 b
AOBEL 5, 7- 35 XU 4-RLO MK D f77E% % L (Table 2, Mabry et al. 1970), %
e, BIARMAERA L LT kaempferol & glucose 23 bhtc, Lo s hi kaemp-
ferol 3-O-glucoside & #5E LT, AEES L D co-PC % ff7c o7 & = AiE T EE T —5 Uz,

0
HO OH
O—glucosyl
HO (0]

Fig. 5. Kaempferol 3-O-glucoside.

CORBEFISEITEOEHTHRE SR TV, 7HF IBALREMER TV - T,
SEFDTAY ZATTH I, FITHFI, F1FATHFIBIVFRTFIDLAH - FES
Nz,

THIBIEHETD7TR /4 RSO

SETCTFIBTHHEEINI 753874 FIRBLAER 752V THD, iz cirsimarin,
pectolinarin, cirsilineol 4’-O-glucoside (5, 4’-dihydroxy-6, 7, 3’-trimethoxyflavone 4’-O-gluco-
side), cirsiliol 4'-O-glucoside (5, 3’, 4’-trihydroxy-6, 7-dimethoxyflavone 4'-O-glucoside) o &
SIHBHIZ DA P v AEELDLDRH L, Lnb I h b METIIAL, TERSL L
THRTS Z LA E Shs (Table 4), —7F, 758/, -1 0HEI i, kO v A+
IVIMDCL 00D T BiEY, BxE Cirsium subinveum Rydb. 72T 3 @HD quer-
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Table 4. Flavonoid profile of Cirsium species obtained from this experiment

Flavonoids
Taxa in the genus Cirsium A
Major Minor
C. microspicatum (7 X=¥ =7 % 1) pectolinarin
C. kamtschaticum subsp. pectinellum (=) 7 74 ) ” linarin
C. japonicum (/) 7% %) ” ”
C. lucens var. opacum (7Y FH 7T F 1) ” linarin and )
kaempferol 3-glucoside
C. microspicatum var. kiotoense (F-~5 A7 ¥ 3) ” ”
C. nipponicum var. incomptum (37 % 1) ” ”
C. yezoense (V7 ¥ 3) ” ”
C. kamtschaticum (5> =7 % %) cirsimarin
C. inundatum (% F7 % 3) luteolin luteolin .
7-glucoside 4’-rhamnoglucoside ?

cetin 3-O-diglycoside 73415t T\ % (Gardner 1974) (3213, —EERI B E Eh s e
1981), = v/ % v 37 3 (Breea setosa (Bieb.) Kitam.=Cirsium arvense Scop. var. setosum
Ledeb.) # 5 quercetin 3-O-rutinoside % (Z2H & 1964), Carduus lanceolatus L. (=Cirsium
lanceolatum (L.) Hill) 7% quercetin 3-0-glucoside, 3-O-galactoside ¥ X O kaempferol 3-O-
glucoside ##&H &h T35 (McGowan and Wallace 1972) &R TH 5%,

Ei@@?%i«kwﬁ%ﬁm@fm%&fm75£/~w®ﬁ%mk<,%@mubf4ﬁ
(Table 4) 75+ 0 # (kaempferol 3-O-glucoside) LM ETR ST & TEEBEREMD 5
2 TEBREL, 58L& DB OWTHN TRy, 778/ —LOBINFE 7 T A VR
LOBREBRTHTETH %,

£l &

KTHEE DERC B e TR EL R B fo (1) (LD F TS RO R LR LR D [0
CHFED iR E AP R ERE RS LB BHoBREETp, i, WO
BOIE & FER BB LR RS A TR AP LR RE, NMR A=7 P40
HlsE A BERL L LR AR o B, 35 X ORERSCIRRIC BT » T O 95 &l - 7
EvAEmarEEREyERER BRI L THEERT 2,

Summary

In our series of flavonoid survey in Japanese Cirsium species, the flavonoid components
appearing in the leaves of C. lucens Kitam. var. opacum Kitam., C. nipponicum (Maxim.)
Makino var. incomptum (Franch. et Savat.) Kitam., C. kamtschaticum Ledeb. subsp. pecti-
nellum (A. Gray) Kitam., C. japonicum DC., C. microspicatum Nakai var. kiotoense
Kitam., C. yezoense (Maxim.) Makino and C. inundatum Makino were isolated and identi-
fied (cf. Table 4). Among six kinds of flavonoid glycosides which were obtained in
crystalline state or as purified solutions in this experiment, pectolinarin (5, 7-dihydroxy-
6, 4’-dimethoxyflavone 7-O-rutinoside) was found in six taxa as a major component
together with a minor amount of linarin (5, 7-dihydroxy-4’-methoxyflavone 7-O-rutino-
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side), while C. microspicatum contained pectolinarin alone as an exception. Cirsimarin
(5, 4’-dihydroxy-6, 7-dimethoxyflavone 4’-O-glucoside) was present in C. kamtschaticum,
while two kinds of luteolin glycosides (7-O-glucoside and 4’-O-rhamnoglucoside (?)] were
present in C. /nudatum. And, kaempferol 3-O-glucoside was found in four taxa, C. lucens
var. opacum, C. yezoense, C. microspicatum var. kiotoense and C. nipponicum var. incomp-
tum, whereas no flavonol has been detected in Japanese Cirsium species, excepting C.
arvense (Morita et al. 1964) which is now transferred to the genus Breea.
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