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Effect of Anthocyanin Composition and Content on the Color
of Helleborus thibetanus Petals

CHEN Siqgi, MENG Han, HENG Meng, JIN Xuehua“ , KONG Xiangying

(Faculty of Architecture and City Planning, Kunming University of Science and Technology, Kunming 650504, China)

Abstract: In this study, seven varieties of Helleborus thibetanus were used as research materials for the de-
termination of floral phenotypes with the aid of visual colorimetry, RHS Large Colour Chart and chroma
meter. We determined anthocyanins in the petals of H. thibetanus by HPLC-DAD and HPLC-ESI-MS to
explore the relationship between color and anthocyanin composition and content of different varieties of H.
thibetanus. The results showed that: (1) purple line variety has the highest a ™ value and the lowest o~
value, the yellow line variety has the highest 6 value and the lowest a © value, and the darker the flower

color of different varieties of H. thibetanus the lower with the L * value. (2) Eleven anthocyanin glyco-
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sides were detected in five varieties of H. thibetanus with anthocyanin glycosides accumulation, there are
six cyanidin glycosides, four delphinidin glycosides and one petunia glycoside; the two varieties of the red
family had the highest content of anthocyanin glycosides among the H. thibetanus, followed by the purple
variety; cyanidin glycosides and delphinidin glycosides were the main pigment substances affecting the col-
oration of the petals of H. thibetanus. (3) Differences in anthocyanins and modification groups of different
species lead to different colors of H. thibetanus petals, and delphinidin glucosides containing various acy-
lated modifications make H. thibetanus flowers blue-shifted and thus deepen their color. (4) Correlation
analysis showed that the L * value of H. thibetanus petals has a significant negative correlation with the
a” value and a significant positive correlation with the 4" value; the L © value showed a negative correla-
tion with the total anthocyanin glycosides content, and the flower color shifted red as the accumulated a *
value of anthocyanin glycosides content increased. The study showed that the composition and content of
anthocyanin glycosides were the main reasons for the different colors of H. thibetanus petals. The interac-
tions of cyanidin glycosides and delphinidin glycosides also with acylated modifications made H. thibetanus

show different degrees of purple, the different accumulation of anthocyanin glycosides affected the light

and dark changes of petal colors, thus making H. thibetanus petals rich in color.
Key words: Helleborus thibetanus Franch. ; flower color; anthocyanin; HPLC-ESI-MS
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Fig. 1 The different varieties and numbers of H. thibetanus
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Tablel Data of various H. thibetanus flower

o kb RHSCC Wi L G b B C e
A B Dark red 72C 33.5541.57Cc 2.26=+0.09Bb 0.2940.03Ff  2.2840.09Ee 7.23%+0.77Cc
B %40 Purplish red N75B 32.340.69Cc 1.1340.01Cd 0.5240.02Ee  1.2540. 00Ff 24. 8541, 06Bb
C 2@ Purple 73B 33.86+0. 68Cc 3.41+0.10Aa  —0.254+0.03Gg  3.4240.10Dd  —4.1340.36Dd
D K Pink-white 70B 36,7942, 48Bb 1. 4140. 32Cc 3.4940.00Cc  3.7740.11Cc 68. 0544, 64Aa
E  Bk# 4 Peach pink 145D 40.7040.38Aa —1.35%+0.05De 1.8540.04Dd  2.2940.03Ee —53.9541.45Ee
F ¥4 { Yellowish red 145C 41.4840.26Aa  —2.7240. 08Ef 6.144+0.10Bb  6.7140.13Bb —66.14+0. 27Ff
G {4 Yellow 157C 41.504+0.10Aa  —2.59+0. 06Ef 7.0840.08Aa 7.5440.10Aa —69.88+0.20Fg
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Note: The data in the table are the mean + standard error. Different capital letters in the same column represent significant differences at

the 0. 01 level in Duncan’s test for multiple comparisons of different varieties, and different lowercase letters in the same column represent sig-

nificant differences at the 0. 05 level in Duncan’s test for multiple comparisons of different varieties
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Fig. A is the correlation analysis between L * value and a *

WORCT R

value; Fig. B shows the correlation analysis between L ™ value

and b " value. Fig. C shows correlation analysis between L * value and C” value

Fig. 2 The relationship between L™ and a ™, 6~ ,C" of H. thibetanus flowers
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Table 2 HPLC-ESI-MS analysis and structural presumption of the anthocyanins in petals

of Helleborus thibetanus Franch.
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Table 3 Variation and accumulation of anthocyanins in cultivars of H. thibetanus
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A shows the correlation analysis between total anthocyanin content and L * value; B shows the correlation analysis

between total anthocyanin content and a

value; C shows the correlation analysis between total anthocyanin content and

b value. Fig. D shows correlation analysis between total anthocyanin content and C " value
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“,b", C" of H. thibetanus Franch. flowers
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