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Introduction. Sage (Salvia officinalis), a widely used herb for flavoring and culinary purposes, has
been used in traditional medicine for thousands of years, dating back to ancient Roman and Greek
times, around 1500 BC. The name “Salvia” derives from the Latin “salvare” meaning “to save”, “to
cure”, or “to heal”. Sage is thought to be the oldest in history among medicinal herbs [1,2]. Salvia
officinalis is used for several purposes, including, seasoning, cookery perfumery, and, moreover,
medical; where the plant has shown enormous medically beneficial activities and properties [1,3,4].

Sage is believed to possess such versatility due to its diverse and rich profile of bioactive substances
and phytochemicals, where countless substances have been successfully isolated and attributed to
certain functions [1,2].

Several methods have been introduced in order to isolate certain substances or potentiate their
extractability [5]. Despite plant extracts being of main interest distinctive profiles of extracted
phytochemicals and their concentrations have been acquired depending on the extraction method and
conditions [6].

Our current study’s purpose is to compare conventional extraction techniques, using water and ethanol
under different conditions, with the target of determining the technique of the highest feasibility, and
effectiveness in the retention of flavonoid and phenolic compounds, along with the antioxidant activity;
the results of which are to be used in further studies.

Main Body. Sage plant (S. officinalis) was brought in the vital form, the leaves were ground to a fine
powder form by crushing them, which was done by the help of mortar and pestle in addition to liquid
nitrogen.

Extraction was carried out using two solvents: water and 70% ethanol, and three main techniques were
used: ethanol extraction; by dissolving the crushed leaves in 70% ethanol, boiling extraction; through
dissolving the crushed leaves in water and boiling it for a while, and pressurized hot water extraction
(PHWE); through dissolving the crushed leaves in water and keeping them in tightly sealed autoclaves,
and heating them in the oven at 160°C. Along with the three main methods of extraction, three more
conditions were applied to samples differently in order to diversify them: heating duration (for boiling
extraction and PHWE): 10 minutes, 20 minutes, incubation temperature; at room temperature, at 37°C,
and incubation time; 8 hours, 16 hours. That way 20 samples of different extraction conditions were
obtained. For testing different conditions of samples for a further stage of the research (encapsulation),
the same 20 samples extracted in different conditions were extracted twice, using the same different
conditions, in two different sample-to-solvent ratios: 1:20 and 1:40, making up 40 samples of different
conditions. After that, the samples were filtered and kept in the freezer.

Three tests were performed in order to assess the effectiveness and quality of the extraction method:
total flavonoid content (TFC), total phenolic content (TPC), and antioxidant activity (using DPPH). All



the samples were tested at the same time in order to ensure similar conditions of extraction and rule out
any confounding factors.

Conclusion. The results suggest that TPC and TFC, as well as antioxidant activity showed to be higher
when extraction was carried out using boiling water, which agrees to the results found in [7]. However,
it’s important to note that some articles also showed that ethanol extraction can function more
efficiently in the extraction of other profiles or phytochemicals [5,7].
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