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Melissa officinalis L., from the Lamiaceae family, is one of the most important medic-
inal and aromatic plants with potential in the market. With the passing of time, the use
of medicinal plants in the treatment of some illness has gone from the simplest forms
of local treatment to the industrial manufacture of phytotherapics. In addition to their
medicinal effect, they can also be used in the form of infusions and decoctions and in
various food preparations. In this sense, the objective of this work was to compare three
different extraction methods: infusion (100% water), maceration (80:20 ethanol: water v:v)
and ultrasound-assisted extraction (UAE) under previous optimized extraction conditions
(33.0 ± 3.2 min, 371.7 ± 19.3 W and 39.9 ± 1.4% ethanol), in plants grown under sustain-
able cultivation under full irrigation in June. The parameters studied included bioactive
evaluation by antioxidant (thiobarbituric acid reactive substances—TBARS), cytotoxicity
(sulforhodamine B) and anti-inflammatory (RAW cells) assays. The composition of phenolic
compounds and organic acids was also studied by GC-MS and HPLC-DAD, respectively.
According to the obtained results, eight phenolic compounds were identified and quan-
tified, being rosmarinic acid the main one for the three extraction methods (infusion:
107.1 ± 0.9 mg/g extract; maceration: 155.7 ± 0.3 mg/g extract; UAE: 118.7 ± 0.6 mg/g
extract). For Lithospermic acid A isomer (25.25 ± 0.01 mg/g) and Hydroxylsalvianolic
E (111.70 ± 2.20 mg/g), the UAE revealed the lowest content of individual polyphenols,
whereas maceration recorded the highest extractability. On the other hand, the content of
six of the eight polyphenols detected for the ultrasound-assisted extraction was similar to
the infusion and maceration methods. In terms of antioxidant activity, the infusions showed
the highest capacity (3.00 ± 0.14 µg/mL), followed by maceration (5.33 ± 0.30 µg/mL) and
UAE (12 ± 0.15 µg/mL). The highest anti-inflammatory activity was verified for the infu-
sion (244 ± 11 µg/mL), followed by UAE (305 ± 9 µg/mL), with no activity recorded for
the maceration extract (>400 µg/mL). The antitumor properties were evaluated in five cell
lines, with the best results being recorded for infusion, except AGS (24 ± 1 µg/mL) where
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the best results were for the UAE; being the maceration extract more active against NCI-
H460 (190 ± 7 µg/mL). It is therefore concluded that the extraction method that contributes
to the highest obtainment of phenolic compounds is maceration, followed by infusion and
ultrasound-assisted extraction. As for the bioactive and antioxidant compounds, infusion
is the most efficient method, followed by maceration and ultrasound. Overall, these natural
extracts are interesting ingredients, capable of replacing counterparts of synthetic origin,
and can find wide applications in the industrial sector (e.g., food, pharmaceutical and
cosmetic companies). Additionally, emphasizing the high contents in rosmarinic acid and
the obtained bioactivity make these samples of great interest to increase their production to
obtain extracts enriched with this bioactive molecule.
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