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Abstract

The wild oregano is a species of flowering plant in the mint family Lamiaceae that grows naturally
in Iran. The present study was conducted to investigate the effect of altitude and phenological stages
on the morphological traits, quantity, and quality of secondary metabolites of wild oregano in the
highlands of Taftan. The experiment was conducted as a factorial design in a completely randomized
design with three replications. The experimental factors included altitude at four levels (1600-1800,
1800-2000, 2000-2200, and 2200-2400 meters above sea level) and phenological stages at two levels
(beginning of flowering and full flowering). After preparing samples from the branches of these
species at various altitudes and phenological stages, the quantitative traits including plant height,
plant dry weight, root length, root dry matter, and biochemical traits including essential oil yield
percentage, essential oil compounds, total flavonoid content, total phenol, and antioxidant activity
were measured. Then the correlation of the experimental treatments and investigated traits was done.
Gas chromatography (GC) devices connected to mass spectrometry (GC/MS) were used to identify
the constituents of essential oil. The results showed that the traits of plant height, and plant dry matter
decreased due to the increase in altitude above sea level, and the traits of root length, root dry matter,
total phenol content, total flavonoid content, and antioxidant activity increased. Moreover, the full
flowering stage improved the quantitative and qualitative traits investigated. There was a negative
and significant correlation between essential oil yield and antioxidant activity, a positive and
significant correlation between total phenol and antioxidant activity, a negative and significant
correlation between flavonoid and antioxidant activity, and a positive and significant correlation
between phenol and flavonoid. The major components of wild mint included a-Thujene, a-Pinene, B-
Pinene, 1,8-Cineole, Limonene, Menthone, Menthol, Piperitenone oxide, Piperitenone, a-Terpinene,
Thymol, Myrcene and Pulegone. The results also indicated that the amount of these compounds was
influenced by both altitude and phenological stage.

Keywords: Secondary metabolites, Full flowering, Gas chromatography, Phenological stage, Total
phenol, Antioxidant.



