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S1. FTIR/ATR analysis 
The FT-IR spectra of the studied essential oils were reported in Figure S1. 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

Supplementary Figure S1. FT-IR/ATR spectra of bergamot, lemon, rosemary, clove and cinnamon 
oils. 

 

S2. Antibacterial activity of essential oils 
Investigation of antibacterial activity of EOs was carried out against E. coli with disc 
diffusion test. Figure S2 shows inhibition halos of different concentrations of EOs.  
 
 

  
 
 
 
 
 
 

Supplementary Figure S2. Antibacterial activity of EOs against E. coli. 10% indicates the 
concentration (v/v) of EO; only positive results were presented. 
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S3. Assessment of Minimum Bactericidal Concentration (MBC) 
In order to investigate MBC, LB agar plates were streaked with the same concentrations 
of EOs that were used for MIC assay. Figure S3 indicates images of LB agar plates 
indicating MBC. 

 
 
 

Supplementary Figure S3. Minimum Bactericidal Concentration (MBC) with a range of 
concentrations of EOs from 5% to 50% v/v.  
 
 
S4. Antibacterial activity of binary combination of essential oils 
Antibacterial activity of combined EOs was analyzed with disc diffusion against E. coli 
and after 24 hours, the diameter of inhibition halo was measured and compared with the 
diameter of inhibition halo of individual oil (single oil). Figure S4 a and b, show the 
comparison of inhibition halos between combined oils and single oil at concentration of 
10% and 5% (v/v), respectively.  

 
 
 
 
 
 
 

 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 Supplementary Figure S4. Antibacterial activity of combined EOs against E. coli. (a) comparison of 
inhibition halos between combined oil and single oil (left panel) and pictures of petri dishes of 
bacterium (right panel) at concentration 10% (v/v); (b) comparison of inhibition halos between 
combined oil and single oil (left panel) and pictures of petri dishes of bacterium (right panel) at 
concentration 5% (v/v). 

 
 
 
 
 


