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This research was conducted to evaluate the antioxidant potential and
essential oil content of two Artemisia species (Artemisia sieberi and A.
annua) in two natural habitats of Golestan Province (Tuskestan and
Kalaleh) over two years (2022-2024) and at three growth stages
(vegetative, flowering, and seed setting). Sampling was performed
randomly from each habitat and species at each growth stage, and
antioxidant potential (DPPH, FRAP, and ABTS), antioxidant enzyme
activities (CAT, POD, and SOD), and essential oil content were measured.
The results of the analysis of variance indicated that species, growth stage,
habitat, and their interactions had a significant effect on most traits. The
highest DPPH radical scavenging activity in the first year was observed in
A. annua (73.38%) and in the second year in A. sieberi (68.06%) at the
vegetative and flowering stages in the Kalaleh habitat. The highest ferric
reducing antioxidant power (FRAP) in the first year was obtained in A.
sieberi, and in the second year also in the same species, at the vegetative
and flowering stages in the Kalaleh habitat. The highest catalase (CAT)
enzyme activity in the first year was observed in A. annua and A. sieberi,
and in the second year in A. sieberi, at the vegetative and flowering stages
in the Kalaleh habitat. The highest essential oil content in both years was
found in A. sieberi at the flowering stage in the Kalaleh habitat, with 1.96%
and 2.12%, respectively. Stepwise regression analysis revealed that DPPH,
CAT activity, and FRAP significantly influenced the essential oil content.
This study demonstrates that the antioxidant potential and essential oil
content of Artemisia species are influenced by genetic and environmental
factors, with A. sieberi in the Kalaleh habitat at the flowering stage
exhibiting the highest essential oil content. The results of this research can
help improve the selection and use of Artemisia species with high
antioxidant potential and essential oil production in pharmaceutical and
industrial applications.
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