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FLOWER COLOR AND PIGMENTS IN CYANIC
CYCLAMEN (CYCLAMEN PERSICUMMILL.) CULTIVARS

Takejiro TAKAMURA and Takayuki SUGIMURA

Abstract

The cyanic cyclamen cultivars (Cyclamen persicum Mill.) contained peonidin 3-glucoside, peonidin 3-neo-

hesperidoside, peonidin 3,5-diglucoside, malvidin 3-glucoside, or malvidin 3,5-diglucoside in the petal slips as the

main anthocyanin. The main anthocyanin in the red petals was peonidin 3-neohesperidoside or peonidin 3-glucoside,

whereas that in the purple petals was malvidin 3,5-diglucoside. No pelargonidin glycoside was detected from any

petals of cyanic cyclamen cultivars. The petals of some cultivars contained relatively large amount of flavonols to

that of anthocyanins. The petals of such cultivars were bluer tone than those of other cultivars with the same main

anthocyanins in the petals, suggesting that co-pigmentation effects were appeared.

Key words: cyclamen, flower color, pigment, anthocyanin, co-pigmentation effect.
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¥ 7 9 * v (Cyclamen persicum Mill.) 1%, &b EE
RSIED—DOTHSH. EXIBEZFTHHME LTEES
Nal-0, HENLZEE B0 bizid EE
LEHEAELEINTWS, A—F—Yary, RFa=
7, ¥l F o Fa vy ETCRIEREENEEIEA
Thh, EEMEOELSHKT, EELRIELTS
g BTy b7 (280 75K /4 FREE
DEEBBRRE L UZFNICET 2 EEHER O 2% VS
PZERTWwE 2

EOEEWRIZL 75 A I2BVWTHHINTIEL L,
INFTIBOSIKLEBNE LB, T4abbit
BEEIITONTE2D, ZOERIIK, H, £BLIV
INSORMBIZRONTW:, EEICR-T, #HEE
DY T A DER ENIDS, REZDOIRBOESHILIE
FTaRbDTIILRL, SOLRLEBERDOILRILETN
TW5,

R BEORZMEY CIIELLTITIR I A K
REEOT VT EdIaT )4 FREEPA
YA VRBENFEREL Lo TWVEHEENE L. ¥
77X 08, % HelEafEduIicBnty T r

M7= R FBERELETHITov IRTHS ERE
ERTWE Y LarLieds, Y792 00fEBk
OIEBRICET 2GR TY Ltk
OBRICET MR Z L. FZTHRZETIE, 75
ADYT =y HRamBOEE L UOTEERLTAEL /-

MEBLUHE

1. TEBORES SUTERORE

YOI RADYT =y 7 FR15MmHE - RFEORIELHD
TEFELHRIL, WEEES (NR-3000, HAERILHE)
TREZFELE EFOR) v THTOFRT L E
FAmmDO IV K—F—THNIKE, BFohiT1 R
7 %-20C CHERE, T3ERRICERTRELT,
WESHICHV, &8, 2TOFIIIEFOR) v
7 (slip) D&% 7z,

2. TEBEOWKXEDATE

TERDT 1+ A2 6% 5 %FEHEMEAY /- 2mL
THHLA®K S5BFEREMHEASY / — IV TIOmLIZ
EA L, 360 nmPB & 8530 nm D W % % 45 6 E A
(MSP-5000, E#EEERT) (CX D EHAIL 7.
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3. R=)N=70O% MFTF5T 4 —IC&LBFHIH
D55 %FEEMEAY /- VTREFELHE L
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RV, BEBOBE ¥405%1220% 12 L S & 5 HifR
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curve 3 IZFXE) @A L7z,

I/, RTARAIPOMBLET Y O T =0 %,
R=)N—=uv b7 74— FHCTHEEL. BRE
i1, Ak BERE : ¥aME (82 : 15 3, viv. HAc-HCI)
BLIUAVTEY /) —)v  EEBE: Kk (8:2:3, vwv) %
7=, BBELZ-7 > PO 7= UHIZ5 % FEERE X ¥
J—)VCHEH L. HEEL -&EFEoMmbkz BELZE
%, 2mLO20 MIEEECTHEH L, 95CT5, 10, 15, 30
B L U605 H O E 5 INAK S £ 72139055 W D ik 53-#% %
fTo7z. BONTZZBRINAKTEDIA LTI T74NT —
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w7 A—PM) v DVIIREIN-EBFEENH L, EH
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MEAY /- VTHERL, Bon/l-HbabosREx
AEL
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T, HaDELRICTLCAM R To72. 2B, BRZ®
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T4 A2 EDEAY 7= (50C) F7-135%F
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Table 1. Typical color properties of pigments extracted from the petals of cyanic cyclamen and separated by paper chromatogra-

phy.
Typical None NH, AICl, HCl1
spo;(;yp © VIS. Uv. VIS. UV. VIS. UVv. VIS. VIS. (+Mg)
1 Red or Purple F. red or F. purple D. blue Purple Red or Purple  F. purple Red or R. purple P. red or P. purple
2 - - Yellow B. yellow P.yellow  F. P.yellow -
3 s - - - - - Y. pink Red or R. purple
4 - - - - - - - P. R. orange

B, bright; D, dull; F, fluorescent; P, pale; R, reddish; Y, yellowish.
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FafElZBVTH, BRABHROMEZMDLT, RIS
CTHR~FEDARy HRROLN, ThHiR7UEZT
M CHEEBICEILTET YV P T2V BEORS %
ALz FREERIC, TR TRETTHRT EUV
TWwIFhThEEB LY, AICLLUEIZBWTIH T THE
UVFTHAERZ2ET L2 75K - VEFORE %2R
TARY BB ENDICINA, RHCULE TliH7-
CEBEREPoEYZDARY MDD LN, Thi
TR LAEMASLI LK VEBEIC R U aT Y
MTZUEEORIEER L. B, ZoMic, &
HCULE T 7 AT T A% MA 5 T EIZE ) THERR
TELARY MRBOLN. UEDER, 752>
DYT=y 7 RBBIZEZT VT 0MIZ, 75K
J—=NnBIuaL a7y b7 o BERBICETNT
WA EHElENS.

2. YTy I RMBOERICEThBIT T

VT I RBEOT VN T O LI AER,
FELTOHEHEOT Y M TR0 (81
H). ZOHRTAN~SDEBHKIX, 7=y 7RI 7T X
VOFERBETHY, ARFEMRBETIZVLD
D, FOEEHLT Y P TZVvEICH L THREMEW,
gD STz,

8 1 IR L 7zAnl~6D 0 % % BilE, 9043 M BE Nk
FELTREOT ) 2y LESEY SN LI-LEZ S,

Anl & An3D 7 771) 2 ¥ OHPLCREFE M IZEZE RO L ¥
Ty (Mv) &, An2, AndB L TASDT 7Y 3 DR
BRI A=V ¥ (Pn) &, An6D 7 ) a2 ¥ DR
BEIZ> 7=V (Cy) tZhETh—HL: (B2XK).
¥ 72, Anl, An2, An3, AnS58 X CAn6TIIHEEHEDT1

Anlﬂ

An 2

An 3

An4n

B ———

Absorbance at 530 nm

An 6

0 S5 10 15 20 25 30 35 40
Retention time (min)

Fig.l.  HPLC profiles of six major anthocyanins extracted

from the petals of cyanic cyclamen.

Table 2. Anthocyanidin and sugar moiety obtained by complete acid hydrolysis of six major anthocyanins isolated from the petals

of cyanic cyclamen.

Anthocyanin before Retention time of

Standard anthocyanidin

Standard sugar Rf value in EPAW * Color of spot *

hydrolysis aglycone (min) *
Anl . 16.6 0.48 brown
An2 152 0.48 brown
An3 16.6 0.48 brown
An4 15.2 0.48,0.77 brown, dark-green
Anb 15.2 0.48 brown
Anb 79 0.48 brown
Pelargonidin 12.8
Cyanidin 79
Peonidin ‘ 15.2
Delphinidin 55
Petunidin 8.7
Malvidin 16.6
Arabinose 0.59 brown
Galactose 0.37 dark-brown
Glucose 0.48 brown
Rhamnose 0.77 dark-green
Xylose 0.65 dark-brown

" Retention time in HPLC.
¥

" Reaction with aniline-phosphoric acid.

TLC by using ethyl acetate-pyridine-acetic acid-water (5:5:1:2, v/v) e
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FEEFEO SN, RAEIZ048T7 =) »-1) YEEEWIZ &

NEBEEZEL, TN, EmOF7VI—RAE—
L7 F/ AMTRESHES2EERDON. &
EHED 1 DORMEIZ04TT =) - YBEBEWRIZE B
BERBICLIVEEBELEL, BRO/ V- L—K
L, B OFBEAEORMEIZO77TTERRKIGICL ) ARy
FASERREBE Y, EROTA ) —AE—FK L Ih
5DZ A5, Anl, An2, An3, Anb5B L FAn6DEEE
IS NVa—A, AMOREESREISVa—RLFLH 7 —
ATHAZENHLNE R 7.

Anl~6D G AT B LB I NBE, &b
IZAnl~6MDHPLCE & UTLCHHT DAER % 56 3 RITR
T 7TV ACBINET Y, BT NVI—-ATH-
ANl BLXUT7 ) arBZRF =Ty, ERTNVI—R
TdH o 72 An2D G IMKRGEH TIEENETRDOT » b
T e FOTT)ar0aP B SN, F72, Anl
IZHPLCORFFEEH B L OTLCORSIED & b IZT Ky
LHEEEL - WY 370 av F (Mv3G) B L,
An2DRFEREM L REEIZ & D27 Ry & B L 72486
DRAI=Ty37vay F (Pn3G) &—FKL-Zen
5, Anli3ZMv3G, An2iiPn3GTH 5 EEZ b7

T a My, EEMEN TNV — A TH-o72An3
DI INAK Y TIZAnSLUAIZMVEG, My, 7% 5 UNIZ
12DOKRFEEDT VP TR EN. 512,
AnIZ 7 R YD LHEEL /- VEY V3, 57 Vvay
K (Mv3,5dG) #Edh & HPLCIRFFFF[E, TLCORFEA &
HIZ—FH L7722 ED5An3IIMV35dGTH L EEZ LTz,

AdIZFRBIEGHE R 7747, IV BLTEY
oo (REfE) XEOEET7T P T=0ThDY, K
YITFAT DEETUINIT U RIRF=ZT 3T

ANANRY FYF (Pn3Nh) THhEHERESNTWS'Y,
AndD7T 7)) 2 2 3Pn, FEEMEI TNV I—RE T L) —
ATH Y, AndD MK %Y Tl And LA IZPn &
Pn3GE M &Nz, TS DRI, Andid A=
Y3FL/)TNVAVFD1IETHALEZILEERLTEY,
An4|IPn3NhTdH 5% LR S L7z,

T aYHPn, KEWENTINVI—ATHo72An5D
T3 IoK 53 %Y TLlXAnS AR ZPn, Pn3GZ% 5 NI 1 D
DREEDT > P T a sz, E512, And
DOHPLCIRFER M E TLCORMEIZ R & > H 5 B | 72
=T 3,57 Vvav ¥ (Pn3,5dG) Eim&—E%L 72
Z &5, AnbidPn3,5dG THH L EZ L.

7 7)Y HCy, BRIV T— A TH o 72Anb6D 5
K Y TlXAn6 LS IZCy, YT =Y 37 vay R
ZOWIZI2DORFEDT » b 7= U2 X s
6, AGIIERDY 7=V 3, 57 Vvay R
(Cy3,5dG) & HPLCR¥FI¥M, TLCORFEA—FH L 722
£ 5, AnbldCy35dGTH B LEZ Hhr:.

3. YFoyvRmEOOMOT LM

w2y —VTHHBL, BREY KSR WP
TFNVNT4 =T ERy 7oV rohians (82
H). #MHEPICEZT7T O P TV RIEEAEEENT
Bo§ (F—2RER), Thoi3usarrry7=
TUOMKGRIZEBDIDEEZ SN, B, BAY
J = VI OMAR TR P S TN T 4 =V v DA T
BTFENTA4 =0y 7oY RSN 5 - Z#%
EBEAET YTV v N b o 72 FE -
FRMEPBFELLZ DS (F—7XEBR), >7=v
sRGEIZIZO L a7 P TR ERICALGIEE

Table 3. HPLC and TLC analysis of Anl-6 anthocyanins and their hydrolyates in controlled hydrolysis.

Anthocyanins and anthocyanidins detected in

Anthocyanin Retention time in HPLC (min) Rf value in TLC with HAc-HCl cantrollsd ydrolysis

Anl 38.3 0.26 Anl, Mv

An2 35.2 0.31 An2, Pn

An3 321 0.47 An3, Mv, Mv3G, UK-Anl *

An4 314 0.87 An4, Pn, Pn3G

Anb 275 0.50 An5, Mv, Mv3G, UK-An2 *

Anb6 16.9 0.56 Anb, Cy, Cy3G, UK-An3 *
Standards

Cy3G 25.4 0.26

Cy3,5dG 16.9 0.56

Pn3G 352 0.31

Pn3,5dG 275 0.50

Mv3G 38.3 0.26

Mv3,5dG 321 0.47

Cy, cyanidin; Pn, peonidin; Mv, malvidin; G, glucoside, dG, diglucoside.

Anthocyanins without identification.
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Fig.2.  Two typical HPLC profiles of anthocyanidins found
in the hydrolysates of pigments eluted with hot
(50°C) ethanol from the petals of cyanic cyclamen.

Table 4. Coloration in the petal slips of cyanic cyclamen cultivars.

BEALETRVRENFET S I EARBI NI

4. STy IRIVISACGREROIERETERTE

PTZv RGO REFOFET MY T,
a*EAE <h (BAHARE) ED13.6~21.90REAER M
& TlZPn3GX°Pn3Nh 7 &2 TPnfitHi A TdH o 7255, b*
2K < hfiliA5335.2~336.4D %k & % it i T iIMv3,5dG T
otz L7zoT, Ptk rs FEAEBRLTHIE
WEAREEKDGE S, MvECHERZ T EAFR L THETIRE
P EBHTLbDLHER SN (F4K). =B, F
BT v b T PASMAERICHBSEOT Y b T
ZUEAETLMELHFEL, W20 METIE, MWK
BEVOTN T4 =T 03 RF oY VEEELR
HENDS, RINT=T VAT ETHEEZEL
BOOLNLEDoT (F— 7 KB,

—%, FET7 VT UNRAKOLETY, R,
SHiH L 7-BFEED530 nomTOWRIEEEIZ X9 5360 nm
TOWSEED A B B\ ME %2 R 3B TIEROF A
D556 < e HEMAERD sz, Z D530 nm T O E
X7 b 7=, 360nmTORKERIEIZTTIR —
MZEBbDEZEZLNS. EFICT VM T=0%F
THHYTIX, 793R 757K —IVENEEL TIE
BOFELIIFSTH, wWbwbasr Xy MEREE
LAZENHN Y, NSRRI/ TRT7 VM7=V
T B 7R —VOBRIEL %5 L EADGHRL &
HEREENRTVENRYE, L I25XAVCLTY MY
T T B 75K ) —VOREIEEL DL, TE
TAY MERBHEL, TEROFANHEL %5 b D LRE

Cultivar or strain Value in color difference A(t:olr Ewge Anthocyanins *

h L* a* b* 360 nm / 530 nm Main Others
‘Bonfire’ 219 43.2 65.6 26.4 0.7 Pn3Nh
‘Largo’ 19.8 424 69.2 23.6 0.7 Pn3Nh UK-An
‘Strauss’ 19.3 39.2 65.0 22.7 0.4 Pn3G Pn3Nh
"Piccolo’ (red-flowered) 13.6 37.8 68.8 16.7 0.4 Pn3Nh
Argentine (pink-flowered) 2.7 52.1 59.4 2.8 10.9 Pn3Nh Mv3G
‘F, Bright Red" 359.8 43.2 70.3 -0.2 1.7 Pn3,5dG
Kage Pink 358.1 75.1 245 -0.8 40.5 Pn3Nh Mv3G
550 356.5 35.5 84.2 -5.2 2.1 Mv3,5dG Cy3.5dG
F, (Kage Pink X ‘Lilac’) 352.5 76.5 25.0 -3.3 59.1 Pn3Nh Mv3G
Kage 523p 350.8 54.4 62.4 -10.1 32 Pn3,5dG Mv3,5dG
‘Lilac’ 349.2 46.1 62.7 -12.0 12.3 Mv3G
‘F, Red Purple’ 348.8 429 78.3 -15.5 3.0 Mv3,5dG Pn3,5dG
‘Wase Murasaki’ 347.0 38.7 74.0 -17.1 2.0 Mv3,5dG
‘F, Charm’ 336.4 723 324 -15.0 65.8 Mv3,5dG
‘F, Early Lilac’ 3352 532 60.5 -26.5 337 Mv3,5dG

* Pn 3G, Peonidin 3-glucoside; Pn3Nh, Peonidin 3-neohesperidoside; Pn3,5dG, Peonidin 3,5-diglucoside; Mv3G, Malvidin 3-glucoside;
Mv3,5dG, Malvidin 3,5-diglucoside; Cy3,5dG, Cyanidin 3,5-diglucoside; UK-An, Anthocyanin without identification.
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