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Fig 1 Total phenolic (TPC) and flavonoid (TFC)
contents of ethanolic and aqueous extracts of Lippia
citriodora.
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Fig 2 Antioxidant activity of ethanolic and aqueous
extracts of Lippia citriodora.
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Fig 3 Antimicrobial effect (inhibition zone (IZ), mm)
of ethanolic and aqueous extracts of Lippia
citriodora, based on disc diffusion agar (a) and well
diffusion agar (b).
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Table 1 Minimum inhibitory concentration (MIC) and minimum bactericidal/fungicidal (MBC/MFC) of
Lippia citriodora aqueous and ethanolic extracts against pathogenic microorganisms.

MBC/MFC (mg/ml) MIC (mg/ml) Microorganism type Extract type
> 400 100 E. coli Aqueous
> 400 100 S. typhi Aqueous

200 25 S. aureus Aqueous
200 50 S. pyogenes Aqueous
200 25 C. albicans Aqueous
400 50 E. coli Ethanolic
400 100 S. typhi Ethanolic
100 12.5 S. aureus Ethanolic
200 25 S. pyogenes Ethanolic
200 25 C. albicans Ethanolic
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In this study, aqueous and ethanolic extracts of Lippia citriodora were obtained by
the Maceration method. The total phenol content, total flavonoid content, antioxidant
activity (based on DPPH and ABTS free radical scavenging activity and FRAP
methods) and antimicrobial effect (based on disc diffusion agar, well diffusion agar,
minimum  inhibitory  concentration, and minimum bactericidal/fungicidal
concentration) of the extracts were investigated. Total phenols (72.55 vs. 60.32 mg
GAE/g) and flavonoid (40.5 vs. 32.25 mg QE/g) contents of the ethanolic extract
were higher compared to the aqueous extract. Antioxidant activity results revealed
that the ethanolic extract was more effective in scavenging DPPH free radicals (45.4
mg/ml vs. 52.5 mg/ml) and ABTS free radicals (41.48 mg/ml vs. 47.65 mg/ml) with a
greater reducing power (15.1 pmol Fe/g vs. 12.2 pmol Fe/g) in comparison to the
aqueous one. Antimicrobial effect of the extracts against pathogenic microorganisms
(Escherichia coli, Salmonella typhi, Staphylococcus aureus, Streptococcus pyogenes,
and Candida albicans) showed that Gram-positive organisms were generally more
sensitive than the Gram-negative ones, and the antimicrobial activity was more
pronounced in the presence of the ethanolic extract. Based on the results, the aqueous
and ethanolic extracts of L. citriodora could be introduced as natural preservatives to
control the oxidation reaction and the growth of pathogenic microorganisms.
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