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Plants are a crucial source of bioactive molecules for drug production, making
the extraction of these compounds from plant materials vital in the
pharmaceutical industry. The solvents used during the extraction process and
the plant's growth stage significantly influence the quality and quantity of
secondary metabolites extracted from medicinal plants. This study aimed to
investigate the effect of different extraction methods on the chemical
compounds, as well as the antioxidant, antibacterial, and anti-inflammatory
activities of Pulicaria gnaphalodes (Vent.) Boiss. at various phenological
stages. Sampling was conducted using a completely random design from the
plant at different phenological stages (vegetative, flowering, and seeding).
The plant extracts were prepared using ethanol, methanol, distilled water, and
acetone as solvents. Total phenol, total flavonoid, total tannin, total alkaloid,
and total saponin content were measured using standard methods. The
antioxidant activity of the various extracts was assessed using DPPH, ABTS,
and FRAP methods. Additionally, the antibacterial activity was evaluated
through disk diffusion, minimum inhibitory concentration (MIC), and
minimum bactericidal concentration (MBC) methods, while the anti-
inflammatory activity was assessed using the human red blood cell
stabilization method. The results indicated that the methanolic extract of the
plant at the flowering stage contained the highest levels of total phenols (67.5
mg gallic acid equivalent (GAE)/g dry weight), total flavonoids (37.3 mg
quercetin equivalent (QE)/g dry weight), total tannins (45.3 mg catechin
equivalent (CE)/g dry weight), total alkaloids (75.2 mg atropine equivalent
(AE)/g dry weight), and total saponins (284.3 mg escin equivalent (EE)/g dry
weight). Conversely, the lowest amounts of these compounds were found in
the aqueous extract at the seeding stage. Furthermore, the methanolic extract
from the flowering stage demonstrated the highest antioxidant, antibacterial,
and anti-inflammatory activities, while the aqueous extract from the seeding
stage exhibited the lowest activities in these areas. Overall, it can be concluded
that the extracts of Pulicaria gnaphalodes have the highest concentrations of
bioactive compounds and biological activity during the flowering stage. The
methanolic extract at this stage can serve as an effective source of natural
antioxidants, antibiotics, and anti-inflammatory agents, whereas the aqueous
extract at the seeding stage had the least activity.
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