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Studies on the flower pigments in Antirrhinum majus

Relative contents of anthocyanin and aurone
pigments in some tetraploid snapdragons

Kazuo Nakao and Shunﬁei Uemeto
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Table 1. Rf values of anthocyanidin and aureusidin glycocides observed on
paper-chromatograms developed by three distinct solvents.

ifso-butanol; Acetic acid: Water Iso-butanol : Hcl ; Water|n-butanol : Acetic acid: Water
Pigment 4:1: 4:1:5 4:1:5
Upper layer Lower layer Upper Lower Upper Lower
Antirrhinin Q.36 0.60 041 0,44 —_ 0.69
Pelargonin 041 0.66 048 042 — 0.77
Aureusin 0.34 0.19 0439 014 — 0.26
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Fig. 1. Absorption spectra of antirrhinin in crude extacts of petals,

Table 2. Relative concentrations of antirrhinin and pelargonin observed, as
compared between some diploid and tetrapleid straing having corre-

sponding genotypes of pigmentation.

{1960} (1964)
| Optical Optical |
Fla;-{er co{gur. Genotype ‘ density ‘ Percentage Genotype density Percentage
gments | | at somem et S28man |
c ' i i PPMMyy (2x) 0.445 ' 100 % | PEMMyy {(2x} L.105 100 %
rimson re
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(Antirrhinin) | oot = (4::) 0.631 I 142 (4x) 1.375 124
o 'PPMMy}r o ! PPMMyy s
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(Antlrrhmln) |PPMM”(4 xF, )‘ 0435 i 76 ingW (4xFy) Q.805 &4
T PPmmyy (2x) | T o223 I weT o T
OQrange PPrmum
(Pelargomn)| CCTYY (4x) i 0.173 78
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N.B. a} An absorption measurements were carried out with crude extracts of

petals, using HCl 1 % aqueous methanol,

b) An absorption measurements were

carried out with eluted solutions from chromatograms, using 5 25 acetic methanol.
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Fig. 2. Absorption spectra of antirrhinin in crude exiracts of petals,
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Fig. 3. Absorption spectra of aureusin in eluted solutions from chromatograms.
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Fig, 4. Absorption spectra of aureusin in eluted solutions from chromatograms,

Table 3, Relative concentrations of aureusin observed, as compared
between diploid and tetraploid strains having the correspond-

ing genatypes of pigmentation. (1964)
Flower colour Genotype Optigaiqgerﬁiity Percentag.o.:_ -

P M§ § (4x) 0907 189

PPMmyy (2xFy) 0.789 100

Red ggﬁl’r':;ﬁ (4xFy) 1.202 152
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Fig, 5. Absorption spectra of aureusin in eluted solutions from chromatograms,

BT ERINAR ELDIER oL EE B4 LT
5.

FHLOERICH LA ARERRECENTH, $5%
RFTH omB{EFO ] N2 B S Hhic antirrhinin
DA LA Lavdz. Table 4 (38 st Lfdn
OMERE Y ¥ 2 Y905 B, mB{E| & MEnFH
RO LR TRTT L 3 o2 TEh TR
@ antivrhinin ORGSR OV THRME L 23R
THD. $hbb, mlis T 1EENT 0L

antirrhinin OHEIZ H20% 7OMLLTOL L
Hioh 3, Geissman LOEBS, HMET-OH
As antirrhinin OfL%E & HIEH RT3,
LOBROEBNTFEImBRET OB RLHTIH0
LHEEIN LS, i By Yo L HT antirrhinin
DOMERNA PR B TR oEE P RS D
WAL, T HY L EHEF m OMOMENRO
$4inds antirrhinin &AM 4 L DT E (Table
2 BED, YROCEAMNOmBERFO E AL



360 5

. HH

# I

DTHHEO ERE ¥ 30 5 pelargonin € BT
b, HE{MERERmMEE SO (FRRATOMM
K&2T, TORMMN 2HBPLTHRLERY,
mEZT LS HBEAFORINS anthocyanin 45
O EE H1S AL, Geissman LOTRELLE
LHrbisbizi,

Linl, ¥356 0000 L ABEREPIC ST 54
5 & VEfS ke TEfR & antirrhinin o> H8ESp A ORGHLL,
PPBELZREUTNS, T4bb, Tabled KL
THHL,L S L, WHERER Zh & BRI
BOTHBT 3L BN A THENBLD 24 %5 b
46 % 3, antirrhinin REMJOTH L. ZOES
OEREIL S U RED BIETH PPMMyy (2x), 13
KUF PPPPMMMMyyyy (43) @35, vyl {z Fi2
anthocyanin OERICIH ERSLLVEOLLTHE
BAR B, MERLE TEEOREIRP LM
EFREMENTNEZLTHS. LRI
kDM antirrhinin OPRFECHHT Gl BEME
Ltz iid, £h5 allelomorph @ {E)c L AR
FRAITOESBECTEEMREETELS. LkL,
SEEN AT R YRS 5 BT D 2 (i E
ARETHHPpL, WOEBRTy BEFHESHD
18T antirrhinin ARE MK HWILTHW & 6%
bRk,

Table 4. Relative concentrations of an-

tirrhinin in tetraploid strains having
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to M gene.
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Sammary

1. The biochemical analyses on certain colour pigments of flowers, such as anthocyanins and
autone glycosides, have been carried out spectrophotometrically in the snapdragom, Anwtirehinum
muafus, Varieties and strains used were consisted of a certain diploid and tetraploid forms having
the corregponding genotypes of pigmentation, and the patterns of relative concentratiens of
anthocyaning aad aurone glycosides were compared with those varieties and strains.

2. As the result of quantitative spectro-photometric amalyses upon the antirrhinin concen-
tration with some red-flowered tetraploid varieties, it was made clear that the decreasing of M gene
accompanied by the increase of m gene. had effected a reduced synthesis of antirrhinin, and,
in conseguence, that from the comparison of diploid and tetraploid forms, the increasing amount
of M genes had directly correlated with a reduced antirrhinin formation in the red flowered va-
rieties and with a reduced pelargonin synthesis in the orange flowered varieties,

3. A homozygous tetraploid varieties in reference to M gene, the crimson-red flowered one,
showed a definite factor-dosage effect in the degree of pigmentation as compared with its corre-
sponding diploid form, having the homologous genotype to its tetraploid form, The former could
synthesize the antlrrhinin 25 %-40 % more in amount than that of the latter,

4, The aurone pigment (aursusidin glycoside) in petals, was observed to be synthesized twice
as much in amount in the tetraploid forms as in the diploid ones, which have homologous
genotypes to the former. A certain heterotic phenomenon on the synthesis of aurone pigment in
palate petals should be noticed in some Fy hybrid individuals,
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