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Figure 1. The summary illustrates the correlation of 
ITS-based phylogenetic tree (left) and 
phytochemical dendrogram (right) using an alluvial 
plot in Dendrobium species. The color within each 
clade on the dendrogram represents the 
phylogenetic clade and chemical cluster in the 
phylogenetic tree and phytochemical dendrogram. 
Also, the color of the alluvial plot linked between the 
phytochemical dendrogram and ITS-based 
phylogenetic tree represents chemical clusters. 
Additionally, the phytochemical dendrogram is 
linked with a proportional circle area chart, 
displaying distinct chemical profiles in each cluster. 

Results & Discussion

Figure 2.  The correlation between phylogenetic clade and chemical cluster conclusion (a) level of correlation and 
(b) Venn diagram elucidates the intersections and differences in chemical constituents among Dendrobium 
species within clade E for plant substitution.

The recorded phytochemical data of selected medicinal 
Dendrobium species were reorganized into seven distinct 
chemical clusters in a phytochemical dendrogram.

The ITS-based phylogenetic tree exhibits higher consistency 
in discriminating Dendrobium sections than matK.

The ITS-based phylogenetic tree shows a high correlation 
with the phytochemical dendrogram. 

Utilizing the ITS sequence may forecast chemical 
constituents and identify suitable plant substitutes.

The extensive morphological variation and broad distribution of Dendrobium species often hinder 
accurate identification, leading to potential misapplication and supply challenges in medicinal use1. Some 
medicinal Dendrobium species are geographically inaccessible and have low propagation efficiency, leading to 
limited discoveries and possibly inadequate production to meet consumer demand. Hence, using other species 
of Dendrobium as substitutes is an exciting option for conserving and exploring new resources for bioactive 
substances with similar properties2. 
 

 This study aimed to investigate the interplay between phytochemical composition and DNA barcoding 
markers based on ITS and matK to improve identification in twenty-one medicinal Dendrobium species. 
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Forecasting Chemical Profile 
& Plant Substitution

ITS Sequences & Phytochemicals
Interplay

The interplay generates comprehensive data that 
supports the sustainable and efficient utilization of medicinal 
plant resources. Moreover, the integration of chemical and DNA 
information serves as a valuable platform for exploring similar 
relationships in other plant genera, thereby expanding its 
applications in plant research and pharmacology.
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