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Research progress on the types, biosynthetic pathways, and regulatory
mechanisms of bioactive compounds in Chrysanthemum % morifolium
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Comprehensive Utilization of Ornamental Plants, Hunan Academy of Agricultural Sciences, Changsha 410125, Hunan,

China)

Abstract: Chrysanthemum % morifolium, a plant with a long history of ornamental, edible, and medicinal uses,
contains bioactive compounds with multiple functions, such as anti-inflammatory, antioxidant, and anti-tumor
properties. This article reviews the types and mechanisms of action of bioactive compounds in C. x morifolium,
summarizes their biosynthetic pathways, and elucidates the regulatory mechanisms governing their synthesis.
Chalcone synthase (CHS), chalcone isomerase (CHI), flavanone 3-hydroxylase (F3H), flavonoid 3-hydroxylase
(F3'H), flavone synthase (FNS), flavonol synthase (FLS), 4-coumarate-CoA ligase (4CL), and UDP-
glycosyltransferase (UGT) have been identified as key players in the synthesis of bioactive compounds. The
biosynthesis is hierarchically regulated: transcription factor families such as MYB, bHLH, and AP2/ERF,

modulate structural gene expression by binding to specific promoter elements. Additionally, miRNAs affect the
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synthesis of these compounds by targeting crucial structural genes and transcription factors. Although many
researches have been conducted on flavonoid structure and biosynthesis in C. x morifolium, studies on the
synthesis mechanism of chlorogenic acid, an important pharmacological component, remain limited and require
further exploration. Clarifying the global regulatory network of bioactive compound biosynthesis and the
molecular crosstalk between secondary metabolic pathways will be crucial for developing sustainable and
efficient synthesis strategies for C. x morifolium active compounds, thereby advancing the development of the
C. x morifolium industry. [Ch, 5 fig. 1 tab. 81 ref.]

Key words: Chrysanthemum > morifolium; bioactive compounds; biosynthetic pathways; regulatory

mechanisms
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Table 1 Known bioactive compounds in C. morifilium
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Figure 1 Pharmacological effects and molecular mechanisms of bioactive compounds in C. X morifolium
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Figure 2 Biosynthetic pathway of flavonoids in C. x morifolium
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Figure 3 Biosynthetic pathway of chlorogenic acid
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Figure 4 Biosynthetic pathway of terpenoids
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