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Abstract: [Objective] This paper, with a comparative analysis conducted of the changes of flower color of the
Sinicalycanthus chinensis, the Calycanthus floridus var. glaucus and their hybrid progenies, is aimed to analyze

the different metabolite basis of the flower color. [Method] Targeted metabolomics methods were adopted to
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determine the content of related metabolites in the petals of S. chinensis, C. floridus var. glaucus, and their
hybrid progenies, screen the differential metabolites and decide the metabolic pathways involved in the
differential metabolites before identification and analysis were performed to analyze the metabolite basis of
petals showing different colors. [Result] (1) In terms of the flower color phenotype, the lightness (L*) values,
yellowness (b*) values and hue angles (%) of the inner and outer petals of S. chinensis were significantly higher
than those of C. floridus var. glaucus (P<<0.05). The redness (a*) values of outer petals of S. chinensis were
significantly lower than those of C. floridus var. glaucus; the chroma (C*) values of inner petals of S. chinensis
were significantly higher than those of C. floridus var. glaucus (P<<0.05). L* values of the hybrid offsprings
were significantly lower than those of the inner and outer petals of S. chinensis, but significantly higher than
those of C. floridus var. glaucus; a* values of the hybrid progenies were significantly higher than those of the
parents, b* values were significantly lower than those of the inner and outer petals of S. chinensis while C*
values were significantly lower than those of the inner and outer petals of S. chinensis; C* values of the hybrid
progenies were significantly lower than those of the inner petals of S. chinensis, and significantly higher than
those of the outer petals of S. chinensis and C. floridus var. glaucus. whereas h were significantly lower than
those of the parents (P<<0.05). (2) A total of 1 059 metabolites were detected by widely targeted metabolomics
with the relative content of flavonoids being the highest among the three different metabolites of the petals.
(3) With KEGG metabolic pathway enrichment analysis performed on the differential metabolites, it was shown
that among the 3 groups, the number of metabolites annotated in metabolic pathways, biosynthesis of secondary
metabolites, and flavonoid biosynthesis was the largest. (4) The comparison of the relative contents of the main
coloring substances in the three plants showed that the relative contents of anthocyanins and flavonoids dropped
from high to low in the descending order of hybrid progenies, C. floridus var. glaucus and S. chinensis while the
relative contents of flavonols dropped from high to low in the descending order of C. floridus var. glaucus,
hybrid progenies and S. chinensis. (5) The analysis of the correlation between pigment components and flower
color phenotypes showed that flavones were negatively correlated with L* value, but negatively correlated with
h (P<<0.05) whereas there was a very significant negative correlation between flavonols and L* value (P<<
0.01); Anthocyanins were negatively correlated with 4 (P<<0.05) while chalcones and L* value showed an
extremely significant negative correlation (P<<0.01). [Conclusion] There were significant differences in petal
flower color phenotype and metabolites among S. chinensis, C. floridus var. glaucus, and hybrid progenies. The
significant differences in metabolites, mainly flavonoids, and their main annotation pathways among the three
were clarified, laying a foundation for further study in mechanism of the flower colors of these three plants. [Ch,
4 fig. 5 tab. 20 ref.]
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Table 1 Flower color phenotype data of S. chinensis, C. floridus var. glaucus and their hybrid progenies during blooming period
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Table 2 Statistical table of the number of differential metabolites
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Figure 1 Metabolite relative content differences
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Table 3 Annotate metabolites in a significant pathway of enrichment
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Figure 3 S. chinensis and hybrid progenies differential metabolite

KEGG enrichment map

Figure 4 C. floridus var. glaucus and hybrid progenies differential

metabolite KEGG enrichment map
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