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Abstract: The Asteraceae family belongs to the Asterales order, it consists of approximately 1,600 

genera and 24,000 species, divided into 12 subfamilies and 44 tribes, is one of the largest families of 

angiosperms in the world. Asteraceae is remarkable the presence of flavonoids, these have the 

necessary requirements to be used successfully in chemotaxonomy because are found in abundance in 

the Asteraceae, presents structural diversity, are stable structures and relatively easy to identify, 

therefore can be used as taxonomic markers. The aim of this study is to classify Asteraceae tribes 

based on the number of occurrences of flavonoids from our in-house databank (available at 

www.sistematx.ufpb.br) using descriptors calculated by DRAGON 7.0 software. The 2371 botanical 

occurrences with respective 74 molecular fragment descriptors were used as input data in SOM 

Toolbox 2.0 (Matlab) to generate Self-Organizing Maps (SOMs), classifying four tribes: tribes 

Anthemideae (A), Gnaphalieae (G), Tageteae (T) and Senecioneae (S).  Some descriptors show higher 

contribution to differentiate the flavonoids: RFD, nCIC and NNRS. Since these SOM are built based 

on physicochemical properties, so it is possible to use this tool in the search for flavonoids with 

potential biological activities with the respective taxonomic information. 
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1. Introduction 

 

The Asteraceae family (Compositeae) is one 

of the largest families of angiosperms in the 

world [1]. Some 1,600 genera and 24,000 species 

of this family have been described botanically 

and several revisions regarding its chemistry and 

biology were published [2]. The latest 

classification recognizes 12 subfamilies and 44 

tribes are usually represented by herbaceous 

plants and small shrubs, rarely by trees [2,3]. 

 In Chemistry of Natural Products, secondary 

metabolites are important chemical markers, 

have a restricted distribution and specific 

botanical sources [4,5]. Among them stand out 

the flavonoids, contain a basic structure consists 

of 15 carbon atoms arranged into three rings (C6-

C3-C6), have the necessary requirements to be 

used successfully in chemotaxonomy because 

this class are stable structures and relatively easy 

to identify, presents structural diversity, are 

found in abundance in the Asteraceae family [6], 

they can be used as taxonomic markers at lower 

hierarchical levels [7]. 

 In this study, the Asteraceae tribes were 

classified based on the number of occurrences of 

flavonoids from our in-house databank using 

descriptors calculated by DRAGON 7.0 software 

[8]. With the Matlab software [9], chemical 

patterns were recognized and analyzed from 

unsupervised artificial neural networks, along 

with the SOM (Self Organizing Map) to create 

the maps. 

 

2. Results and Discussion 

 

From the botanical occurrence data collected, 

were generated 74 molecular descriptors for each 

molecule, through software DRAGON, then one 

can calculate the self-organizing matrix for each 

molecule, dividing the data into groups according 

to similarity. Figure 1 shows the Self-Organizing 

Maps obtained with the flavonoids descriptors of 

the tribes Anthemideae, Gnaphalieae, Tageteae 

and Senecioneae. Flavonoid hit rates belonging 

to the A, G, S and T tribes were 91%, 80%, 79% 

and 73%, respectively.  

Figure 2 shows The SOM cluster similar 

compounds regarding molecular fragments that 

were labeled according to the botanical 

occurrence in these four tribes. 

  

 

Fiure 1. Self-Organizing maps obtained with the 

flavonoids of the tribes Anthemideae (red), Gnaphalieae 

(blue), Tageteae (green) and Senecioneae (yelow). 

 

In the matrix we could observe the 

separation between the tribes Anthemideae, 

Gnaphalieae, Tageteae and Senecioneae. The 

tribe Anthemideae is represented by the lighter 

areas of the map, that is, show low values for the 

descriptors in general. The tribe Gnaphalieae is 

represented by darker areas of the map 

presenting high values generated descriptors. The 

tribe Tageteae is represented by darker area the 

left and the tribe Senecioneae, to present few 

molecules, it is more difficult to be seen in the 

matrix. The number of rings (or independent 

cycles) in a graph is commonly known as the 

cyclomatic number. The tribes Gnaphalieae 

present lower values for the descriptor nCIC 

(number of rings in a molecule), while the tribes 

Anthemideae, Tageteae and Senecioneae 

presents high values. The tribe Gnaphalieae 

present high values for the descriptor NNRS 

(normalized number of ring systems), while the 

tribes Anthemideae, Tageteae and Senecioneae 

present lower values. The tribe Gnaphalieae 

present lower values for the descriptor RFD (ring 

fusion density), while the tribes Tageteae and 
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Senecioneae, mainly Anthemideae, present high 

values.  

 

 

 Figure 2. Map, matrix and descriptors generated: nCIC, NNRS and RFD. 

 

 

 

3. Materials and Methods     

2371 occurrences of flavonoids, which were 

extracted from 567 species, 47 genera and 5 

tribes of the Asteraceae family, were registered 

in two dimensions using ChemAxon, then were 

used as input data in the Dragon software to 

generate 74 molecular descriptors. Then the 

descriptors were used as input data in Matlab, 

using the SOM Toolbox 2.0 for formation of Self 

Organizing Maps (SOMs), separating the tribes 

Anthemideae (A), Gnaphalieae (G), Tageteae 

(T), Senecioneae (S) and Carduoideae (CR). 

 

 

4. Conclusions 

The Self-Organising Map obtained separated the 

four tribes of the Asteraceae when using 

molecular descriptors. . Since these SOM are 

built based on physicochemical properties, so it 

is possible to use this tool in the search for 

flavonoids with potential biological activities 

with the respective taxonomic information. 
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