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Antimicrobial activity of Melissa officinalis L. and Crocus sativus L. against oral
pathogens. Detection of cellular structural changes by FT-IR.

Anastasaki E.1, Zoumpopoulou G.2, Papadimitriou K.2, Tarantilis P.1, Polissiou M.1 and
Tsakalidou E.2

1Laboratory of Chemistry, Department of Science, Agricultural University of Athens, 75 Iera
Odos Street, 11855, Athens, Greece
2Laboratory of Dairy Research, Department of Food Science and Technology, Agricultural
University of Athens, 75 Iera Odos Street, 11855, Athens, Greece

Periodontal diseases and dental caries are common oral disorders in human population with a
multifactorial etiology closely related with the development of dental plaque. The latter is
composed of native oral microbiota and accumulated on teeth surfaces. Several antiseptic
agents are used widely to inhibit bacterial growth. However, these substances have adverse
effects. In the current study, Melissa officinalis L. and Crocus sativus L. extracts were tested
as potential natural antimicrobial agents. Plants were subjected to sequential extraction with
petroleum ether, hexane, diethyl ether and methanol. All extracts were tested against Str.
gordonii LMG 14518T, Str. mutans LMG 14558T, Str. oralis LMG 14532T, Str. Salivarius
LMG 11489T, Str. sanguinis DSM 20068 and Str. sobrinus LMG 14641T by the well
diffusion assay. Diethyl ether and methanol extracts of both plants induced the highest
bactericidal effect against all tested bacteria, followed by petroleum ether and hexane extracts.
Fourier transform infrared spectroscopy (FT-IR) was applied in order to evaluate the changes
in the cellular composition of Str. mutans, Str. oralis and Str. sobrinus cells after their
exposure to methanolic extracts of both plants. IR spectra of bacteria reflect the biochemical
composition of the cell wall and membrane (phospholipid biolayer, peptidoglycan, and
lipopolysaccharides), and the cellular cytoplasm (fatty acids, proteins, polysaccharides, and
nucleic acids). Principal component analysis of the second derivative transformed spectra
revealed structural changes among cells treated with the extracts or the control sample. The
significant differences were observed in characteristic spectral regions correlated to the above
cellular structural components.
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