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Studies on the breeding of Chrysanthemum
morifolium RAM. (1)

The Colors of the Chrysanthemum Flowers, the Main Pigments

Composing them and Their Mutual Quantitative Relationship.

Nobuo MizuTANI

Abstract

By using medium-size chrysanthemum flowers for cutflower arrangments, their
absorption spectra of fresh flower petals was measured, while at the same time,
their colors were measured by a color difference meter. Moreover, anthocyanin and
carotenoid contents were quantitatively analyzed.

As a result, the following facts were known :

1) By measuring the absorption spectra of fresh flower petals, it was clarified that
the main pigments constituting the colors of chrysanthemum flowers were found
to be carotenoid and anthocyanin ;

2) The yellow flowers became either deep or light yellow depending on the content
of carotenoid ;

3) Pink or red-purple color of flowers is by anthocyanin, while bronze or red by
carotenoid and anthocyanin.

In the case of the latter, the increase of carotenoid content, rather than that of
anthocyan, results in the display of bronze, while, in an adverse case, red color is
displayed.

At the peak of anthocyanin, the red and bronze flowers differ slightly in their
respective wave lengths.

The cause for such a difference of color is not known clearly, but it is assumed
that such is due to co-pigmentation by flavonoid.
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Figs. 1-2. Absorption spectra of fresh flower petals.
Yellow flowers ~ White flowers Red flowers ~ Bronze flowers
a : Golden Herald (yellow) a : Chiyonobi (red)
b : Gold Top (yellow) b : Oriflamme (red)
¢ : White Top (white) ¢ : Golden Gate (bronze)

d : Bronze Chip (bronze)
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Fig. 3. Absorption spectra of fresh flower Fig. 4, Absorption spectra obtained by
petals. the crude liquid extracted by
Red-purplish [lowers ~ Pink f{lowers such a solvent as chloroform
a : Hananoyama (purple) and carbon bisulfide,
b : White Criterion (pink) a : Chloroform
¢ : Hialeah (pink) b : Carbon bisulfide
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Table 1. The mutual relationship of a and b values found by means of
a color-difference meter and the contents of anthocyanin and
carotenoid.
o ‘ ! Anthoc-Carote~! Hunter Units
5 Varieties Flower color yan noid fo e e
e content jcontent |
E,L - I R (r#) (% L | & | b
Algon Red 34 | 847 | 20| 33 53
Delaware Red 7.5 | 57.0 | 22.0 ‘ 31.5 | 3.6
Vulcan Crimson 16.8 | 85.7 23.0 35.5 6.6
Jetfire Red 27.4 64.9 31.4 } 8.1 13.2
Nishizin Red ‘ 33.7 86.9 | 33.8 34.2 12.8
Thelma Orange Bronze | 36.3 95.1 29.8 ! 39.51 12.1
A Indianapolis Bronze Orange Yellow 43.0 87.7 32.8 33.0 5.3
Copperhead Orange ; 50.3 | 78.3 | 35.2 30. 1 14.8
Saimon Chip Salmon Pink 67.3 93.5 54.4 15.7 9.1
Peach Chip Orange L 72.8 94.0 53.9 14.4 9.2
Bronze Chip Orange Bronze 4.4 81.2 61.1 7.9 19.3
Detroit News Orange Yellow 77.1 66.2 44.1 17.9° 19.8
Apricot Princess Apricot Bronze 98.6 93.8 57.1 12.8 1 15.1
Shikinoyosooi | Pink 12.1 95.1 29.4 31.9| (-=) 5.4
Hananoyama ‘ Pink 4.5 | 91.6 | 27.6 35.1] (—) 2.1
Dark Criterion | Pink 29.5 93.7 33.5 36.4 | (=) 91
White Criterion | Blush Pink 51.8 95.1 43.4 28.0| (—)10.5
Dark Orchid Queen Pink 55.8 95.1 37.8 #A1| (=) 7.1
B Dark Blue Chip Purplish Pink 56.1 99.1 43.6 32.8 | (=)10.9
Rose Chip Pink 67.6 97.5 46.9 | 26.3| (=) 5.3
Blue Chip Pufplish Pink 76.0 99.1 57.8 17.7 | (=) 7.0
Pink Chip Light Pink 82.9 99.3 63.3 12.2 | (=) 4.4
White Chip Pink 87.5 96.8 70.2 2.5 1.7
Katanosakura Pink 9.4 95.9 } 69.1 6.2 (=) 0.3
Mary Hall Lemon Yellow ‘ 88.5 71.3 69. 1 } (=) 5.4 ; 38.3
Crescendo Orange I 93.9 90.6 66.4 | (=) 1.6 ! 38.2
% Improved Indiana Yellow | Yellow ! 96.6 85.9 69.0 ! (—) 6.9 29.0
Yellow Iceberg Deep Yellow 97.0 67.3 75.1 (—10.2 | 42.7
| Yellow Mefo Deep Yellow 975 | 47.1 , T1.6 | (=) 7.0 36.5
C  Yellow Shasta | Lemon Yellow | 99.0 | 68.2 | 75.1 | (—) 8.5 | 33.4
. Hialeahn Intermediate Pink‘ 98.8 ‘ 97.0 78.6 (—) 5.1 i 9.5
Giant Betsy Ross White 984 | 948 | 737 | (—) 21 ‘ 4.5
Iceberg White 99.0 . 95.7 76.1 1 (=) 3.9 : 7.5
| Encore White 09.3 | 90.8 135 | () 85| 4.1
| Nob Hill White | 99.8 ‘ 80.9 1 78.0 “ (—) 6.3 i 11.6
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Table 2. The co-relationship between the contents of anthocyanin and

carotenoid, and their values of a and b indicated by a
color-difference meter.
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Anthocyan content Carotenoid content
A a r =071 r =—0.26
b r = —0.66 r =0.27
B a r =0.70 —
C b — r =0.65
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