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Aim of the study: To evaluate antioxidant, antimicrobial, anti-biofilm activities and quorum 

sensing (QS) inhibition potential of the aqueous and ethanolic extracts of five Asteraceae 
species from Mugla. These naturally grown Asteraceae species are widely used in Mugla 
region as vegetables.  
 
Material and Methods: The Asteraceae species used in this study are freshly harvested 

vegetables such as Scolymus hispanicus L., Centaurea urvillei D.C. subsp. stepposa 
WAGENITZ, Cirsium arvense (L.) SCOP. subsp. vestitum, Onopordum illyricum L. and 
Leontodon tuberosus L. The antioxidant potential was determined by the ferric thiocyanate 
method (FTC) and the 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging assay. 
The antimicrobial activity of the extracts was evaluated against 15 bacterial strains and 
Candida albicans using the disk diffusion and broth microdilution assays. The anti-biofilm 
effect of the extracts was measured by microplate biofilm method. Chromobacterium 
violaceum (CV12472 and CVO26) and Pseudomonas aeruginosa (PAO1) were used in order 
to evaluate the QS inhibitory activity of the aqueous and ethanolic extracts of Asteraceae 
species. 
 
Results: Among the evaluated Asteraceae plant extracts, C. urvillei aqueous extract and O. 
illyricum ethanol extract showed higher antibacterial activity. In addition, antimicrobial activity 
results have shown that the aqueous extracts of plants are generally effective against Gram-
positive bacteria. The anti-biofilm effect was detected at high rates in C.urvillei aqueous 
extract and O. illyricum ethanol extract in association with antimicrobial activity. In vitro 
antioxidant activity studies, among the extracts tested, the aqueous extract of L. tuberosus 
and ethanol extract of O. illyricumshowed significant antioxidant activity.The aqueous extract 
of L. tuberosus had the best ability to scavenge DPPH radical among samples analysed (IC50 

4.36 mg/mL). Anti-QS activity was found in two plant extracts including the aqueous and 
ethanol extracts of O. illyricumand ethanol extract of L. tuberosus. Both extracts of S. 
hispanicus, C. arvense, and O. illyricumstimulated violacein production by C. violaceum CV 
12472 in a non-specific manner. The ethanol extracts of C. urvillei and L. tuberosus inhibited 
swarming motility by 42.9% and 52.4%, respectively. These data confirm that O. illyricum, C. 
urvillei, and L. tuberosus, which are also used as edible vegetables, may be useful for drug 
development. 
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