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IwASHINA, Tsukasa**, Tsutomu ITO*** and Shunji OOTANI****; Characterization
and Identification of 5-glucosides of Flavones Obtained
from Japanese Cirsium Species

[ BT B (Cirsium) BHOECLEERD 7 78 4 FEAEHTOW T, b2 ETIIFRE
BSO—EONIZEIC X - T apigenin & luteolin #HEAEH & LT+« OFEENDHERE I,
FOREMNRE I TE 7 (Lin ef al. 1978, Zpm 1976, ZEM - 1B 1963, #RE S 1964,
1965, Morita et al. 1973, rhyf - ZgF 1959, 1960), 5:iF, S (ERFS 1988) & - HARE
7 BHEYOSECEELTIBEEOED Y 52 4 Fu4AH L, pectolinarin (5, 7-dihydroxy-
6, 4’ dimethoxyflavone 7-O-rutinoside) % 7 X = < 7+ 3 (Cirsium microspicatum Nakai) 2»
5, pectolinarin & linarin (5, 7-dihydroxy-4’-methoxyflavone 7-O-rutinoside) Z ="/ %77
# 3 (C. kamtschaticum Ledeb. subsp. pectinellum (A. Gray) Kitam.) & 7+ 3 (C. japoni-
um DC.) 225, FHBERETY I BEDTEERREDRL -7 787 — VEMEERD kaemp-
;erol 3-O-glucoside # L2 @HED 7S Ev it dhieavy s v 7+ 3 (C. lucens Kitam. var.
opacum Kitam.), #-~5 2 74 3 (C. microspicatum Nakai var. kiotoense Kitam.), b &7 ¥ §
(C. nipponicum (Maxim.) Makino var. incomptum (Franch. et Savat.) Kitam.) kX077
¢ (C. yezoense (Maxim.) Makino) 75, %L C luteolin 7-O-glucoside #x 7+ 3 (C.
inundatum Makino) 255 8EL, ThZhOLEEEL B 7,

SENE, FERICE[ oS WT BRET ¥ : BEWO(LFESEENLMEO—RELT, » 7/ 7
3 (Cirsium kagamontanum Nakai), 1 +~7+ 3 (C. magofukui Kitam.), %=/ 7% 3
(C. longepedunculatum Kitam.) X 0= w175 3 (C. sieboldii Miq.) ©7 5 v A OO
FEZ Tt~ 7,

HHE&E LU HE
i
ERHRE LTHVREAEO 7V I BEYO REMIROBY TH D, HH/ 75 1 WERE
BHEETRE » Fo 17379 1 WWEBRERFRITFKIL, »r=/ 7% TEESERN
<X EBE/FR, FLATHF I RERESES~>  MEEL, hbolEmiT X TERASE
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RETTRERED L BRI L - THRESh, BEERL L TERAAEESMINBEYEEAL
D b T %,

Hk

75K A FLEWOIHE - BB 17753 (125Q), »#/ 7¥ 1 (22g), FH=/7 T+ 3
(20g) BIXUFEeATHF: 2lg) OEFEEL 2 2/ —ATHEL, WETCRET 5. BREK
% 5°C T 1 RKET 5 L REAOHMEPRE (D) 2T 2, o EFELT=—7 L THL,
0% » 27— bEERTDHEZ7 IR, A F (D) 23BBR 5, ML Bk (KRikEx 2/
— VIR I HLIEmEL, BB BAW & 159, AcOH (Table 1 /%) i X % mass-PC i@
BT, 75FEIAFR)EQ@) ERDEELT ThBD7 54 4 Fix Sephadex LH-20 3 &
(BEHIE T0% 2 2 7 — ) 2L - TRECHb S hin,

7IE A4 FILEWORE: BiIhicy 747 4 Fid £@RERMC X % 241« ATHRITA ~
7 + A OFIE (Mabry et al. 1970, #k5 1984), FRinKofiE L F oA o4 (Markham 1982)
REWC L > TREI N,

LHEOEBRCA G- 4B BAET ¥ I BEY T R FK s vr~ 757 4 — (2D-PC)
I oT, WFhof@rbd 3fEEoAR, F2AHB LA (Table 1), thbDAXE, bD5H, R
FEOOMMRE L LB SR ()1x UV FTOEEREEE (B2, 7 = —m caffeic
acid 7 = v 5 ferulic acid) LZh bOFEMFICEL L T EOELERTA, LrLEhb
LI BB B, PC (i 15% AcOH) Tiavs W& REEARR L7 (Table 1), = o4y

Table 1. Chromatographic properties of flavone glycosides and their
aglycones in leaves of four Cirsium species

Rf values Colors
Flavonoids 159
BAW BEW TBA AcépH uv UV/NH;,
glycosides
dull bright
(1) 0.42 0.44 0.33 0.12 blue vellow
greenish
(2) 0.57 0.49 0.49 0.11 blue hlis
blue bright
3 0.27 - - 0.17 green blue green
aglycones
dark greenish
(1) 0.85 0.78 0.74 0.05 purple vellow
dark greenish
(2) 0.96 0.93 0.84 0.07 purple vellow
authentic dark greenish
apigenin 0.96 0.93 0.84 0.07 purple vellow
. dark greenish
luteolin 0.85 0.78 0.74 0.05 purple vellow

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,O (3:1: 1),

159 AcOH=AcOH/H,0 (15: 85).
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Table 2. UV spectral properties of flavone glycosides in leaves
of four Cirsium species

Amax (nm)
FI

avomes T MeOH  +NaOMe  +AICl;  +AICI/HCI  +NaOAc -+NaOAc/H;BO,
1 245sh 246 260sh 248sh 258 250sh

342 300 375 345 311 306sh

4051 405sh 391 365

@) 252 268 249sh 249sh 269 261

260 316 260 260sh 304 333

330 3871 331 332 376

395sh

sh=shoulder, t=remarkable in intensity relative to methanol spectrum.

BOBMKIRETERTS 779 =2 ix f18f7% 5., 7, 3- X0 4-fric EaKkmEr o
luteolin HD7 7+ v ThHD & LN « TRORINAR 7 + A B X » TR S hic (Table
2), FoTHIMT % luteolin OFESER L co-PC Itk o THELAELE AHELILL—KLL
(Table 1), FickEd EEER LD co-PC X % i 5 glucose & FE iz, glucosyl E ik
EMEBIRY & OEBEAOTINBAOBE), Thbb s x/ —AEKFT Band II (EHERMOBRIX
E—7) BELDTPIVCE (A BOBEKBREDORD), AICL KNtk -T Band I (RER
ORI —2) OFEERE (Bathochromic shift) 2343325, HCl Himc X » T3 & OWRIE
WMANTITEET 522 & (5-OH oE# & BBkl s KmE0FE), i+ + v v » (NaOAc)
DI X b Band II wHgEABEORS - & GElio 7-OH oFE) tEnrb, 5-fLTH
5 EAEEEL (Mabry et al. 1970), k&% (1) 1% luteolin 5-O-glucoside (galuteolin) & [F5E &
iz,

& 2) b ¥l S-MLOKBENRREL TV Sh, FRBFERERTVBE7IRYRT IR —
NMER LW D BB EAOEEY UV T THELE, & OREEITZF 1V v axs5— 1 (NaOMe)
DOEEMT Band I 0RIVEME OB INT 2 FREBENEL (HHEo 4-OH oFfE), NaOAc DN
<4 Band II oEERBEINEL S (o 7T-OH ofF#E), LaLiass, AlC ko AlCL/
HCl oyt B RIEAOBEI2 RS bit/cwy GElEo 5-OH oE#) (Table 2, Mabry
et al. 1970), *7z, BRINANRC X - THELRDERY
FFEEOIERER L D co-PC 1wk » T apigenin & [E
Th, EELT glucose d#EH IR, 2hbDHEEN
5 glucose 4-FIt apigenin o 5-froKEEE Fieh 5 &
E2 bhboT, oA (2) 1 apigenin 5-O-glucoside l (o)

LRES i, glucosyl
#30May (B) bk UV Foar mycLigy RisRe=i: ,
- N apigenin 5-O-glucoside (2)
b, EFRE2{EWIRRC S-MLICEERELIC7 748 R _oH, R,=H:
vEHEEEHh, BAW X s PC T luteolin 5-O-gluco- luteolin 5-O-glucoside (1)
side X3 IbIfEN REExEL5z &mb, BEo Ri=Re=0CH.:
. . R tricin 5-O-glucoside
KEEEEZ 721k 4 b v A2t luteolin (B B KEREN )
Fig. 1. Structures of flavone 5-O-
2f8) XV IEBRBVT IRV EELLID, TOLE glucosides isolated from Cirsium
BoRETRERNFTH B, species.
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BEHRTHLRTB7 5K 4 VEEED 5 BT, dferrH=rFEr Frisnw7 v b7
=vuEERL &, S-fLoKBECEELEST S S DA\ (Harborne and Williams 1988), #+h
L 5L KEAFE L 4-fLDOI N H=VED HO KEHEEOENTHS E Vb T % (Harborne
1967), 4 E#EH Xh7- apigenin X O luteolin @ 5-O-glucosides % F =D T ¥ I inFikli(k
T, BIBE=ABD 1 2 5+~F (Amorpha fruticosa L.) DIE ($8FE - £ 1938) T, BEZE IR
X=28oe v A== XE (Genista) {EYDIE (Harborne 1969), -« v ftd Torilis BIEY
DI (Harborne 1967), = 7 Bt Cotula turbinata L. (Glennie and Harborne 1971) 7z & C4n
LR TWAHIT ER\, 79 3BT Cirsium arvense (L.) Scopili (Carduus arvensis) T
tricin 5-O-glucoside (Fig. 1) 235 h Tk v (Wallace 1974), &EIDA F X7 3, AH 7 TV
I, FH=ITHFIRBIOF AT I GO apigenin k5 X O° luteolin @ 5-0-glucosides D
HEbbe®T, ThbolEERDT B TOFEEIILESBEEN R LI CHERE N2 LT
BB,

SEOGHCHWT 4O 7F I BEDD 5B, HH /7 79 3 5LEENC pectolinarin 75, #
fo 2T Ia61E luteolin 7-O-glucuronide 23EE I T\ (i - W 1960, #HH S
1965), L2LAHIE T, UV FTTHEECE#ENEXEb>7 5 X Fo 5-0-glucosides D5
PRI R, oz ik, ThoLo7y IBENCT X 4 VEROERE S S Z L E2RRL
TkY, HxO7¥IBOEOIENBEELTPRCTIZLEFTLT, ThlhoofEFMHET
D7 ZHE A VEKRZ RET 2LELD 2 EEBbh 3,

FPFRC DT o TR SIRERTH 7o (1) #ALEDEFRTEETERRE= S < K# o
BERT D, i, WEWMBONE L FREY S LR SRR A 1] 1B th
Bk X O ARSIERIC B 7 » T B e g & B 0 % o - 7o EIL R S AR S KB A [l [
BRI BRI BEERHELRT S,

Summary

In a series of our flavonoid survey in Japanese Cirsium species, the flavonoid com-
pounds in leaves of C. magofukui Kitam., C. kagamontanum Nakai, C. longepedunculatum ~
Kitam. and C. sieboldii Miq. were studied. The four Cirsium species treated in this
experiment were shown to have a similar flavonoid pattern involving three kinds of
flavones. Among these components, two kinds of glycosides were determined, by means
of PC-analysis, UV-spectra and acid hydrolysis, as luteolin 5-O-glucoside (galuteolin) and
apigenin 5-O-glucoside, both of which are quite rare in nature, and were found here for
the first time in Cirsium species.

3 ik

Glennie, C.W. and J.B. Harborne, 1971. Flavone and flavonol 5-glucoside. Phytochemistry 10:
1325-1329.

REERME - ¥ IEkR, 1938. 4 X FAFORHCELT (BE—#) (1 X -~ FIEH L 5.7.4-Trioxy-flavone
DIyHE). FEEHEE 581 933-938.

Harborne, J.B., 1967. Comparative biochemistry of flavonoids—V. Luteolin 5-glucoside and its
occurrence in the Umbelliferae. Phytochemistry 6: 1569-1573.






