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Studies on the Flower Colours of the Sweet Pea

1. The Constitutions of the Anthocyanin and Flavonol Pigments
in the Various Strains of the Garden Sweet Pea

Yisuke SakATa and Ken-ichi ARrisumi

(Laboratory of Ornamental Horticulture and Floriculture)
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iso-AmbH layer

sz layer
i acid hydrolysis in 2 ml of 2N
HCl at 100°C for 60 min.
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Anthocyanidins

Fig. 1. Fractionations of anthocyanidins and flavonol aglycones from the petals of the sweet pea.
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Table 1. Constituents of the anthocyanidins and flavonol aglycones in the garden sweet peas

Percentages of the constituent

Accumu- Total*?
Geno- lation Cultivar Strain*! Fheno-** o iho- Anthocyanidins ~ Flavonols
type patterns type cyanidin  }
y My Pt Dp Pn Cy Pg My Qu Km
Hasel Sp. CF Lv. ++ 8415 1 — — —
Astrid Sp. CF Lv. +-4 8016 4 — — —
Mv>Pt>Dp  Bleu Lavande Sm. SP Lv. A4+ 7918 3 — — —~ 77 23 —
Blue P. Pur. + 8016 4 — — —
Améthyst Sm. GF Lv. + 602713 — — — 24 22 54
ESm Orchid Wi. MF P. Pur. +-4 7515 4 2 4 — 20 22 58
or M(‘;,iztgy‘))*’ Mauve Sm. SP Lv. +4+ 313N 1 2 — 19 63 18
Esm Blue Sp. RY Lv. ++4 6718 9 2 4 — 15 51 34
M(Vpigtgy'))p Sapphire Wi. BJ Lv. 4 7424 £ 24 — 37 46 17
Multigigantea  w; Mp D Bl 4444 152748 2 8 —
Mv<Pt<Dp Blue : T ‘
(Pn<Cy) Danny Sp. CF D.Pur. +++4++-+ 102852 1 9 —
Blue Foncé Sm. SP D. Pur. ++++ 182850 — 4 — 87 13 —
Multigigantea . g N
Pn>Cy Red Wi. MF D.Rd. -4 -+ 56 44
American Beauty Wi. ES D. Pk. ++++ - - — 57 43 —
William Sp. CF P. Pk. 4+ - — — 7525 —
Rouge Sm. SP D. Rd. ++4+ —~ - — 5149 — — 27 73
David Sp. CF Rd-Pk. bk — — — 51 49 —
eSm Pn=Cy Chigasaki-11 Wi. MF D. Pk. +++4 - —- — 4951 — — 95 5
Anne Sp. CF Pk. ++4+ — — — 5248 — — 53 47
Rosette Wi. BJ Pk. +++ — — — 51 49 —
Kenneth Sp.CF D.Rd. +++++ — — — 46 53 1
Pn=Cy Multigigantea . . o )
(Pg) Pink Wi. MF Pk. + 4+ 50 30 +4-
Rose Clair Sm. GI P. Pk. - — — — 49 51 +
Pn<Cy Rosso Rd-Pk. ++++ — — — 3861 1 — 96 4
(Pg) Ruth Sp. CF D. Pk. +++ — — — 4356 1 — 56 44
Jimmy Sp. CF D.Se¢. +++4+++ — — — 16 678 — 13 87
Scarlette Wi. BJ Sc. +++4++ — — — 151075 — 15 85
Rouge Cerise Sm. Gl Sc. ++++ — - —24 868 — 18 82
Kate Smith Wi. ES Sc-Rd. ++++ - — —20 872
Pg Air Warden Sm. GF Sc-Rd. ++++ — — — 11 485 — 34 66
(Pn>>Cy) Géant Rose Rd-Pk. +++ - — =21 277 — 33 67
esm Géant Orange Sc. +++ - = =19 774 — 15 85
Orange Sm. SP Sc. +++ — — — 10 1 89
Nobility Sm. GF Sc. + - - — — 23 10 67
Pinkette Wi. BJ Pk. +4 - = =19 279 — 22 78
Susy Wi. MF Sam. + - — — 17 578
Pg : e - _
(Pn<Cy) Evelyn Sp. CF Sam. - 4 10 86 14 86
Yellow Sp. CF P. Yel. _ - = = = = = 23 77 -
Acyanic type Easter Parade @ Wi. MF Whi. —_ = - = — — —  — 100 —
Jaune Créme Sm. GI P. Yel. - - - — = — — - 2278

*1: Sp=spring flowering, Sm=summer flowering, = Wi==winter flowering, = CF==Cuthbertson
Floribunda, SP=Spencer, GF=Grandiflora, MF =Multiflora, RY =Royal, Bl =
Bijou, ES=Early Spencer, Gl=Gigantea

*2: Lv=lavender, Pur:=purple, Bl==blue, Rd:=red, Pk == pink, Sc===scarlet, Sam=
salmon, Yel=yellow, Whi==white, D=deep, P=pale

*3: + 0.D.<0.01, ++4 001=0.D.<0.1, +++ 01=0.D.<1.0, +++- 1.00.D.<
20, ++++-+ 2.0=0.D. (O.D. at 530 nm/50 mg of dry weight in 50 ml of MeOH-HCI)
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Fig. 2. The distribution of cultivars of the sweet pea
on the constitution of flavonol aglycones.
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Summary

The present investigation was conducted to obtain some of the more detailed figures concerning the
constitutions of anthocyanin and flavonol pigments in the various strains of modern garden sweet peas.
The results obtained were summarized as follows.

1. Examinations concerning the constitution of the anthocyanidins assorted 37 cultivars into
five classes, depending on whether their pigments were derived from (1) those confined to delphinidin
series, (2) those confined to cyanidin series, (3) those of delphinidin series accompanied with cyanidin
series, (4) those of cyanidin series accompanied with pelargonidin or (5) of pelargonidin accompanied
with cyanidin series, respectively. However, no cultivars with the pigment exclusively confined to
pelargonidin were found in the present experiment. Namely, it was ascertained that 24 cultivars out
of 37 examined showed co-existence of two pigment-series differing mutually from the hydroxylations
in the B-ring of molecules.

2. Genotypes ESm or Esm including the cultivars with pigments of delphinidin series were noted
to have contained two types of cultivars in the pigment-accumulation. One is the palely coloured
cultivar with malvidin as the predominant pigment, and the other is the deeply coloured one with
delphinidin as the predominant pigment. In both cases, petunidin was noted to be always intermediate-
ly accumulated. Genotype eSm contained the cultivars predominated by peonidin, cyanidin or by
both, respectively. The latter two types of pigment-accumulation, cyanidin> peonidin and cyanidinz=
peonidin, were the new cases revealed to present in the cultivars with pigments of cyanidin series.

3. Flavonols, myricetin, quercetin and kaempferol occurred in the cultivars with pigments of
delphinidin series, and in both the cultivars with pigments of cyanidin and pelargonidin series, quercetin
and kaempferol occurred, although in the pelargonidin series kaempferol was always predominant over
quercetin. Furthermore, in one of the pale-yellow coloured cultivar, myricetin occurred. This occur-
rence was the first case in the flavonol pigmentation of the acyanic forms.

4. Of the cultivars with pigments of delphinidin series, some cultivars contained as much as 10%
of cyanidin series, and all of those belonging to perlargonidin series contained as much as 11 to 33%
of cyanidin series besides 13 to 34 9; of flavonol quercetin. These features were interpreted to indicate
that in some genotypes of delphinidin series the epistasis of gene E is in imcomplete dominance to
hypostatic gene Sm in the former, and that in the bottom recessive esm genotype the action of gene
sm is actually hypomorphic, and is not amorphic as it has hitherto been considered in the latter.



