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A comprehensive study on essential oil extraction from wild Mentha suaveolens Ehrh. 

in terms of different harvesting and extraction time
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Tarquinia city, Province of Viterbo (Italy) Kuće Rakića, Podgorica city (Montenegro)
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A direct steam distillation process using a 62 L steel 

distillator apparatus (Albrigi Luigi E0131, Verona, Italy) 
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▪ EO fractions were separated 

at different time intervals; 

▪ The accumulated EO/water 

double phase was extracted 3 

times with diethyl ether;

▪ The organic layers were dried 

on anhydrous Na2SO4, filtered 

and deprived of the solvent in 

vacuo to furnish oils.
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**Orto La Rocca ***Vivaio 98.3 Piante Mediterranee* Minardi & Figli srl
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GC-MS analysis using a Perkin Elmer GS-MS equipped with a 

Stabilwax fused silica capillary column 
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▪ The in vitro antifungal activity of EOs was evaluated 

against the reference strain Candida albicans ATCC 

10231;

▪ The MIC was determined by microbroth dilution method

described in the CLSI M27-A3 Standard following the 

international recommendations given by the National 

Committee for Clinical Laboratory Standards;

▪ The anti-biofilm activity was tested on bacterial cultures 

of 5 different strains belonging to genera Pseudomonas

and Staphylococcus; 

▪ Biofilm formation was assessed in static conditions;

▪ To measure the formation of biofilm, crystal violet 

staining was used; 

▪ The biofilm-forming inhibition of less than 35% has 

been considered as not effective.
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Relative yield % of essential oils over time
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Relative yield % of essential oils over time
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Yield curve for Sideritis purpurea harvested in June
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24-hour 

(total) yield

0.04 %
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Yields curves for Melissa altissima monitored for 3 months
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24-hour 

(total) yield

July: 0.03 %

August: 0.04 %

September: 0.07 %
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Yields curves for Mentha suaveolens monitored for 3 months

24-hour 

(total) yield

July: 0.07 %

August: 0.19 %

September: 0.18 %
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Yields curves for Calamintha glandulosa monitored for 4 months

24-hour 

(total) yield

July: 0.37 %

August: 0.43 %

September: 0.38 %

October: 0.33 %
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Yield curve for Ridolfia segetum harvested in July

24-hour 

(total) yield

0.8 %
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Yields curves for Foeniculum vulgare monitored for 3 months

24-hour 

(total) yield

August: 0.21 %

September: 0.24 %

October: 1.25 %
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Chemical composition of Mentha suaveolens EOs
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PO: piperitenone oxide; PHA: α-pharnesene; CIN: cinerolone
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Chemical composition of Calamintha glandulosa EOs
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PUL: pulegone; MEN: menthone; CRY: chrysanthenone
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Chemical composition of Calamintha glandulosa EOs
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Chemical composition of Foeniculum vulgare EOs
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OCI: o-cymene; EST: estragole; APH: α-phellandrene
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Chemical composition of Melissa altissima EOs
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Chemical composition of Melissa altissima EOs
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Chemical composition of Ridolfia sefetum and Sideritis purpurea EOs
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OCI: o-cymene; API: apiol; LIM: limonene; GEL: γ-elemene; SPA: spathulenol; VER: verbenone
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Chemical composition of Ridolfia segetum and Sideritis purpurea EOs
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OCI: o-cymene; API: apiol; LIM: limonene; GEL: γ-elemene; SPA: spathulenol; VER: verbenone
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Anti-Candida albicans activities of Mentha suaveolens EOs
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▪ The activity was evaluated against 5 bacterial pathogens: 2

strains belonging to Staphylococcus epidermidis, 2 belonging to 

S. aureus species and Pseudomonas aeruginosa PaO1;

▪ The effect is reported as % of residual biofilm after treatment in 

comparison to untreated bacteria;

▪ In general, both strains of S. aureus were found to be the most 

resistant, whereas the strains of S. epidermidis species showed 

highest susceptibility.  

▪ However, none of the concentrations caused the complete 

inhibition of biofilm; 
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The lowest concentration 

(mg/mL) of samples causing at 

least 35% biofilm inhibition.

Calamintha glandulosa
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Calamintha glandulosa
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Effects of selected Calamintha glandulosa samples treatment on biofilm formation for S. epidermidis O47

> 60%
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Effects of selected Ridolfia segetum samples treatment on biofilm formation for S. epidermidis RP62A

> 60%
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Ridolfia segetum
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Effects of selected Foeniculum vulgare samples treatment on biofilm formation for P. aeruginosa PaO1

> 80%
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The lowest 

concentration 

(mg/mL) of 

samples causing 

at least 35% 

biofilm inhibition.

Foeniculum 
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Foeniculum 

vulgare

The lowest 

concentration 

(mg/mL) of 

samples causing 

at least 35% 

biofilm inhibition.
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6 different EO fractions

different chemical 

composition

different 

yield

different related 

biological activity
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▪ A selection of 6 Lamiaceae and Apiaceae plant species has been 

analyzed leading to a conclusion that no rule can be given about 

the appropriate duration of steam distillation process; 

▪ Different plant species have different EO yields, and the dynamic of 

oil extraction from plant material could be considered a species 

specific;

▪ Harvesting period is also very important, directly affecting these 

parameters: it could be more related to the plant family than to the 

species; 
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▪ The extraction method applied resulted in EO fractions that differ 

greatly in their chemical compositions;

▪ Although the main characterizing compounds are usually present 

in every fraction, variations in their amount are particularly evident 

between the first 3 fractions and the last ones;

▪ Furthermore, some compounds appear only with the development 

of the extraction process, and gradually increase in amount, being 

significantly present only in the last few fractions;

▪ Concerning the period of harvest, the chemical profile of an EO has 

been found to be heavily influenced by this factor. 
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▪ In order to monitor the biological variability, EOs of selected plant 

species were assayed by means of antimicrobial activity;

▪ Having in mind the processes of synergism and antagonism 

between EO compounds, overall potential of the isolated oil 

fractions was evaluated; 

▪ Analyses of antifungal activity have shown the significant efficacy 

of some samples, particularly in the case of Mentha suaveolens;

▪ Analyses of anti-biofilm activity against 5 bacterial pathogens 

showed S. aureus as the most resistant one, whereas 2 strains of S. 

epidermidis have demonstrated the highest susceptibility. 
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▪ The process duration is always dependent on what the study is 

conducted for; 

▪ Prolonged and/or fractionated distillation may surely give more 

complete and chemically more diverse EO; 

▪ As a delicate structure, its chemical profile can be easily altered or 

destroyed by adverse distillation conditions (e.g. thermal, 

hydrolytic), leading to the possible accumulation of artifactual

formations;

▪ However, all of that may have a very curious effect on its biological 

activities: this concept has been clearly proved by our results. 
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Natural habitat of the investigated species, 

Tarquinia countryside (Viterbo, Italy)


