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00TANI, Shunji**, Tsutomu ITO*** and Tsukasa IWASHINA®¥: Identification
of Anthocyanin and Other Pigments, and Their Distribution in the Perianth
Tissues of a Cultivar, Crocosmia Xcrocosmiiflora (Iridaceae)

L2 AdERA 2y Crocosmia Xcrocosmiiflora (Lemoine ex Morr.) NLE. Br. x+FV b=
7 (Tritonia) & iFh, WEH»LBECHT TREADTELRA LENEDT ¥ 2 BOENTDH
5, ZOWEMEET 7V #EED Crocosmia aurea (Pappe) Planch. & C. pottsii (Bak.) N.E.
Br. L OLMIC L o Ta—r v A TEMShEZEYTH D2, HRoPHCHIER kL,
BIECILE L FEEEY & L CRIES a3, B kmo B S e BElL 05300
Rohs (RH 1976),

COEDOTEEFEIL Y v » 2 A Crocus candidus Clarke 7 ) — 27 Freesia refrecta Klatt 7g
ORI E ¥R T\ BKERE S rF 2 4 FTHB crocin (crocetin digentiobioside, Fig. 1) =%
Z Do crocetin OFEEERTH S & LT TRBE LA (KB« 48 1982), Ffe, 7TV R¥YT =Y
%%&LT%?@cwm&nmﬁw%éih,ﬁéﬁcmwmlmﬁﬁ(imcmmﬂ2;wmmm
B L »CRE LT &t BEROEHEE KX Lo THLNrRIRTWS ERD

1983) .

LHENE, OTVIYT=vVORERRSX Ry
VDD AR Y BT 5L L b hichE R = gentiobiosyl, crocin
et o7 5K 4 FaRosH - AER
e, XHERT Y b7 =v & crocetin fit m“/KVA\/&Vf\/NYf\/&w/wm
ik L OIER O MBI s 2 o6 & B
SYENEETRIT X - THERR L 7o Fig. 1. Structures of crocetin and crocin.
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HTHs,

FHiE RO -RBE: 7o T = VvEBBROLTL 1% A & — A MEERE THIH AT e L,
BEBRYA] BAW, 1%HCI %10t BuH (Tablel £2B) K ld<A-_——2s =<}t /5 7
(mass-PC) I X - TER L7, D7 58/ 4 FERAOCDWTIZA &7 —ATHBL, &) 73
F (polyamide C-200, FIXATIRTZE) ©HF 2 (R 45XEE 30cem) @i, £735 7
v a2 V% mass-PC (BEWH 15%AcOH, ®kiz BAW) TREL, ThFhDv FhbBEs e
BORBWRE €7 75T v 272 LH20 or 5 24 (HR IXEZ 15em) @b L7z, 73,
mass-PC X PR FHEEFH No. 50 # W C EAEIC X » Tfiin - 72,

BEORE: 7V v 7 = vARDOTEMI DWW TR « RE (1980) O HECHE > TR,
fBO7ZHR/ A FROVWTRE == r= b 757 4 — (PC) %4} « THEBINARZ b 258
HALTERD (1984) ht - Tiile iz,

BIXA= 7 A ORE : FHBEOESN « TRBIAR 2 b reonTid Bz B 584 6K B &
EPS-3T #% i\~ T Mabry et al. (1970), Markham (1982) 3 X 0%k (1984) Wit -T, F7-7E
B DM R OB 313 5 B EREEI DT A ) v ¢ 2 MMSP-TU # < v - 5
BEE O TERS (1983) It THIE L7,

BREIUER

1) GAREODHEE
TV T =0k C.oXcrocosmiiflora DWHEETER 2668 A 1% A & ) — AR THE L,
i, WET 30°C Tl L7z, & Ok % R BAW, 1%HCl %X 08 BuH (Table 1
2f) TPC FHLE—~D7v v 7=2vAXy b} (FhFh R 0.34, 0.20 X8 0.57) A%
Bohn, £z CREHEA BuH € mass-PC UCHEEH, HETE7 v o7 =v v FEEI0K
&, DHGEFMEMAME A 2 ) — A CHBE LTz, RIS, 207 Vo7 = vBEKRYBESH 1% HCl g
B mass-PC L, A0 HETHEBELT7 v o7 = vaEBER L,
Y = trace TR A FOL M FEEE 147g % 2
27 —LTHBEL, BET TOEBRCRMT
b, ZORNKBEAER T THhote
- Bk PC (8—Kk—BAW, 55— 1k—15%
) AcOH) whirs L 3fo=¥y + K1, Q1
VLIV Q2AMAT S, (rk, zhbltic
b UV TR LIIEEYRTAHR »
N FARDBL I B2, FEFHICIRER IS [E
) WHEELE2 -7, Fig.22R), chbo@
SR % UK RMEEEE, 30% £ 5
—VRENL, RIVTIVFVHT A0 EHRCE
Z, 30% AR ~ADPBBERACARI —1D
BEARLEDCREAL, 20ml A& TAE
200735 7> a v (Fr) 2187,
% Fr # PC (BAW & 15%AcOH) <
Fig. 2. Two-dimensional chromatogram of meth- N
anol extract from the perianths of C.xcro- ELlLzs, K1& Q1A Fr5l~vbl e,
cosmiiflora. Q2 7 Fr 178~218 &b htz, Fi#E o

0.5 4

BAW ——

15%AcOH » 0.5
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Fr oW Cii b BECENES, BHEEH 15%AcOH, #Hiv-T BAW ©To mass-PCreh T, Kl &
Ql LaAMELY, cOXHLTELRE K1, Ql $XV Q2 OFhFhOBEE <7 77 »
7 2 LH20 # 5 & (BEEBER—T70% 2 2/ — L) WBLT, BENRELYTR -,

2 BEOEE

TV T =VORE: EBEFCEThAE—DT Vo7 = VO BIKSBCX > THELRD

7 7'V = vi¥ cyanidin & [AE & h (Table 1),
* 7 BERR 4y L LTt rhamnose & glucose 7%
BmHEhic, chboEOKEMEX, b
DTVINYT =D 1% 4 27 — A EERT
T BWIN A2 b D Eyo/Emax B 19%
ThBHEND, LI IALTHLEHESN
(ZH 1973), EHwcEQ FTHRCOWTY
oK G REERH 127E 1 BRI T
BB b, glucose & rhamnose [T
HELTSMIREHEA LTWAZEHEL
7= (Fig. 3), % 7-/RMEM: chrysanthemin
(cyanidin 3-O-glucoside) TH otz &b,
77V v BEES LTV A0, rham-
nose T/ < T glucose TH 5, Ll EDEHEED
b, = o 7vitv7=v % cyanidin 3-0-
rhamnosylglucoside & #ExE LT, #HYT 5
s L0 FHEEL O Kkeracyanin £ 7 r =

0.5
3 = trace
chr = chrysanthemin
cy = cyanidin
o4 DO 0000
[l c0000s 0
—
O
jas]
N 0000 0
T Y Y T T

(0] 5 15 20 30 6'0 90 120 chr cy
(min)
Fig. 3. Paper chromatogram showing partial hy-
drolysis of anthocyanin in the perianths of
C. x crocosmiiflora.

Table 1. Chromatographic data of anthocyanin, its partially hydrolyzed product
and aglycone in the perianths of C.Xxcrocosmiiflora

Rf values
Anthocyanins —
BuH BAW B2NH 1% HC1 Forestal FAH

Crocosmia anthocyanin 0.57 0.34 0.33 0.20 — —
Pt oy eolyzed 0.62 0. 40 0.40 0.11 — -
Anthocyanidin 0.85 — — — 0.53 0.32
Authentic specimens;

keracyanin 0.57 0.34 0.33 0.20 — —

chrysanthemin 0.62 0. 40 0. 40 0.11 — —

cyanidin 0.86 — — — 0.55 0.32

pelargonidin 0.93 — — — 0.69 0.42

delphinidin 0.55 — - - 0.35 0.20

peonidin 0.88 e — — 0.70 0.41

malvidin 0. 66 — — — 0.64 0.33

Solvent systems: BuH=n-BuOH/conc. HCI/H,O (7:2:

5, upper phase), BAW =n-BuOH/AcOH/

H,O (4:1:5, upper phase), 1%HCl=H,O/conc.HCl (97:3), Forestal=AcOH/conc. HCI/H:0
(30:3:10), FAH=Formic acid/AcOH/H:0 (5:2:3), B2NH=n-BuOH/2N HCI (1: 1, upper phase).
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Fig. 4. Structures of flavonoids in C. X crocosmii-

P A ETHER ol T, HWED
MW IT—8 L, C.Xcrocosmiiflora DIEHIT S
FhaME—D7 v 7=yt cyanidin 3-
O-rhamnosylglucoside (keracyanin) & [E%E
Tt (Fig. 4), 7sBEE, FE®D C. masonii
DOFE#E A5 cyanidin FiE(E (3,5-diglucoside
L 3-rutinoside-5-glucoside) DA s X
hTw3b (Williams et al. 1986),

735+ 4 FoE%E: Kl (kaempferol 3-O-
rhamnosylglucoside), = OW'E DO EFERIED
WINC X 2 BINAR 2 b VOB, 07
SHE2A M5, 7, 4triOH o7 5 4/ —
NTH B &% LTz (Table 3, Mabry et al.
1970, Markham 1982 s X OWKS 1984), #*
7o, MKSBEX->THBLALT 7V 2 Vik
kaempferol & [HE & (Table 2), KR
Bk glucose s L OF thamnose 2\ X h
7oo X BHICBRPAEH 15%AcOH it k. 5 PC o
Rf fH (0.56) 2OAEEHHIEF 2T EEL
bha,

UEogab, <o il kaempferol
3-O-rhamnosylglucoside * [f%E & iz,

Q1 (quercetin 3-O-rhamnosylglucoside),

flora. REAEER QL 2BINKSBLTHELhET
Table 2. Chromatographic data of flavonoids and their aglycones
in the perianths of C. X crocosmiiflora
Rf values Colors
Flavonoids = e
BAW TBA BEW 152 AcOH uv UV/NH;,
Glycosides
K1 0.58 — — 0.56 dark purple dark yellow
Q1 0.57 0.51 0.44 0.51 dark purple yellow
Q2 0.39 — — 0.57 dark purple dark yellow
Aglycones
K1 0.96 0.82 0.92 0.03 yellow yellow
Q1 0.83 0. 60 0.75 0.01 bright yellow  bright yellow
Authentic specimens ;
rutin 0.57 0.51 0.44 0.51 dark purple yellow
kaempferol 0.94 0.81 0.92 0.03 yellow yellow
quercetin 0.83 0. 60 0.75 0.01 bright yellow  bright yellow

Solvent systems: TBA=t-BuOH/AcOH/H,0 (3:1:1), BEW=n-BuOH/EtOH/H,0 (4:1:2.2),

152, AcOH=AcOH/H,0 (15:85), BAW = (see, Table 1).
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Table 3. Major absorption maxima of flavonoids in the perianths
of C.xcrocosmiiflora

2 max. (nm)

Flavonoids
in MeOH +NaOMe +AICly +AIClg/HCl +NaOAc

K1 267 276 276 276 275
352 329 306 304 318
401 1 353 349 390

400 398
Ql 258 273 276 272 274
360 310 435 300 330
4101 368sh 400

402
Q2 265 273 277 278 274
318 312sh 310 318 318
353 3721 432 400 380

sh=shoulder, 1 =remarkable increase in intensity relative to methanol
spectrum.

7U37m§ﬁ%ﬁ®qmmmn&9ﬁ7b¢5AL@ﬁEﬁ%QK~ﬁLt(MMemo?@K
quercetin (¥ Williams et al. (1986) iz X »C, muyricetin & & BIeEORS E LTHEZI LT
B9, TEHOBS E LTI TThBe X HI/KMER H1E glucose & rhamnose &AM S
htcih,%&@E%%@%mx&ybw@%ﬁ@:@ﬁ%@ﬁ&%BQMwmeﬂ@77£
) —ATHBC EwRELTWS (Table3), Lizpio T, rhamnose & glucose iL & YT 3-PLICHE R
LTuws kB iudinbin, UED&nb, = OFBEEL quercetin 3-O-rhamnosylglucoside
LHEEIRIDT, M4 T57 58, —VEEETHD rutin (quercetin 3-O-rutinoside) D EEHEEE
Blrse=t75s b CHIELEE ZATREBREEC—H LI (Table 2),

Q2. BEEDEE Q2D 4 2 7 —~ AEWHOBIERIL, = OLEHBELHICT TR/ —AT
Hoc LERLTED, ACL, AICL/HCL, NaOMe & 5\ % NaOAc FINC & BRI K DB
3 5, 7, 3, A-Rric KO BAEY R LTS (Table 3), %7, MK L - TKBEK
B % glucose DIZBIH X htz, HLED S5 D = OLAHL quercetin % f 7D 7 F K/ —D
3-0-glucoside X ifEE S5t %KD quercetin 3-O-glucoside (¥ isoquercitrin, quercetin
3-O-diglucoside 7z &) LixBIHasic RE EA R Y (Mabry ef al. 1970), ¥iox 2/ —N kB
&Rz&ﬁbwTSanKE%KE—?%&%T%&E@%&%%?,:DI5K&EKWWE
F#d o7 A~ L LTk kaempferol 3-O-(p-coumaroyl)-glucoside (317 nm), kaempferol
3-0-(p-coumaroyl)-rutinoside-7-O-glucoside (320 nm) 7z & HERO AL L FEET 5 S DT VN
b7 5 £ —LO#&EsSH 5 (Harborne 1964 %5 X 0¢ Young and Sterner 1981), ki, 77 £
# o Nivenia fruticosa (L.f.) Baker < Patersonia fragilis (Labill.) Asch. & Graebn. 2> bl
quercetin @ 7 v AALBOFEENEHE h T35 (Williams ef al. 1986), LasLishin, SEIL7
SE —N Q2 DINENENTH -l DITERRFECIIED b - 7

@) TEBRFRT T 5 ERAROFE

C. X crocosmiiflora DEHEIEFIL, SEBEH « REShic7 vV ¥ 7=V L7 7 A7 — L Dfl
KE@I?@%&LT*@@Wﬁ%/{Ffiéamﬂmmﬁwﬁﬂghfxb(ﬁg.ﬁw%%
méﬁamamm%¢&7ybv7:y®ﬁé§oﬁ@ﬁ%&d<:&%E&%%%E%Kl%%
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epidermal cell JAR B D X B 4 b b B X hTw 3
---- parenchyma cell (%f}5 1983), 4H, fEEAOBEMEL T
fif ML DWT, IBIEEL < B R
/L Ni85eh 7 P EPIE LI L 25, Fig. 5 @RLA X
‘ At 536 5 IekE R E B, Tibb, HEROT VL
VT =V, Mo &L o o 1B L A
C, LHEOEERMCEET 52 (536nm D
WRe—~270 BB X3), hic®HL<T,
crocetin FUBEMRIL 3 3 X OV O PIl 0 il
\ fAowFhic b Ehs (450 nm {4 ORI
LY Cm s OMBIC L5, HEHD 1983), LAt
\ > T, TEH DM KE®EDIrF, 4 F
~o (crocetin DELHEA) 1332 ks X O TRk O
- B AL AL TWB2s, 7Yy 7=
v (keracyanin) (L—Jg» 5 7 5B 0 L
Bl RfEL T b, Lavd o oERMia
121X crocetin FOBER S ILF L TREBEEL T
_ WHZEDREBENCR T, 4, Dk
IREAPIT 31T 2 HEEROFTEL D < o TRIFNELE BT, 525 Esasko HMec
DUWTOERRENREZ B2 ki,

absorbance

420 460 500 540 (nm)

Fig. 5. Spectral curves of living cells in the
perianths of C.xcrocosmiiflora.
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AP ORIEI b o > THRAGER A M o - 7o () EALA WS BT B BT R 7 5 0
PO SHEEL B R AR EARE=BEe B BRBOBLET 5, £, KR IER
Rt THHMOY & W - 7o EREEmE s Ry BEE S EEE < L 0 T HE %
=75,

Summary

In orange yellow perianths of Crocosmia Xcrocosmiiflora (Lemoine ex Morr.) N.E.
Br. (Iridaceae), in which crocin (water-soluble glycoside of crocetin) was detected spec-
trographically as the major pigment (Ootani and Hayashi 1982), flavonoid profile was
studied in detail by means of paper-chromatography, spectrophotometry, etc. Among
four flavonoid compounds, an anthocyanin was determined as keracyanin (cyanidin 3-O-
rhamnosylglucoside) by direct comparison with authentic specimen, and other two fla-
vonoids were identified as 3-O-rhamnosylglucosides of kaempferol and quercetin, respec-
tively. The remaining one was partially qualified as a sort of 3-O-glucoside of quercetin
combined with aromatic acid.

In parallel with qualitative analysis of flavonoids as above, microspectrophotometric
comparison was made between epidermal and parenchyma cells for detecting the location
of crocetin glycosides and anthocyanin (keracyanin) in the perianths. The result has
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shown that crocetin glycoside was present in the cell sap of both epidermal and paren-
chyma cells, while the anthocyanin was only in the former cells. Thus, orange-red color
of upper epidermis is displayed by co-existence of keracyanin and crocetin glycoside.
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