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Rosemary (Rosmarinus officinalis L.) is a perennial evergreen medicinal plant
belonging to the Lamiaceae family and is highly valued for its rich content of
phenolic, flavonoid, and terpenoid compounds. Its adaptability to a wide range of
environmental conditions has made rosemary a promising source of valuable
bioactive compounds. This study investigated the effects of harvest time on growth,
phytochemical characteristics, and essential oil content, and composition of
rosemary. The experiment was conducted during the 2022-2023 growing season in
a rosemary field in Gotvand County, Khuzestan Province, Iran, using a randomized
complete block design with three harvest dates (April, June, and July) and five
replications. The chemical composition of the essential oil was analyzed by GC—
MS. Analysis of variance revealed that harvest time significantly affected fresh and
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dry biomass, flavonoid content, and essential oil percentage and yield, whereas total
phenolic content and antioxidant capacity were not significantly affected. The
highest fresh and dry biomass was recorded in June, whereas the greatest flavonoid
content and the highest essential oil percentage were observed in April and July,
respectively. Harvest time also influenced the chemical composition of the essential
oil, altering the relative abundances of major constituents. A total of 30 compounds
were identified, among which a-pinene, borneol, bornyl acetate, and camphor were
the predominant constituents. These findings indicate that harvest time is a key
determinant of rosemary essential oil yield and composition, and that July
represents the optimal harvest period for essential oil production under the climatic
conditions of Khuzestan Province.
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oleS 5 (a2:89) (5,l3L o RI s (S () pogms Bl
Cyclohexane, methyl 9.234 700 0.002 0.001 0.003
Camphene 12.231 954 0.003 0.002 0.002
a-Pinene 13.482 939 8.475 2.425 1.874
a-phellandren 14.898 1002 0.420 1.244 2.552
(+)-4-Carene 15.138 1013 0.070 1.763 2.552
B-Pinene 15.161 979 1.812 0.069 0.600
Eucalyptol 16.256 1031 0.114 0.269 2.906
Limonene 16.847 1029 0.100 0.395 0.355
Camphor 20.625 1146 3.081 1.028 0.370
Borneol 21.869 1169 9.164 0.431 0.322
Isoborneol 22.041 1159 0.153 0.584 0.360
D-Verbenone 22.902 1205 2.490 - 0.257
Bornyl acetate 24.056 1287 4.500 0.871 0.469
Myrtanyl acetate 24.908 1325 0.073 - 0.306
Eugenol 25.800 1356 0.082 - 0.389
Caryophyllene 27.499 1418 3.277 1.987 1.965
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a-Caryophyllene 28.349 1454 - 0.486 0.998

Caryophyllene oxide 32.363 1582 1.865 1.149 1.723

a- Bisabolene epoxide 32.866 1610 1.204 1.860 2.869

B-Humulene 34.633 1454 0.515 1.576 0.180

Isoaromadendrene epoxide 34.646 1635 1.865 0.712 0.087

Benzyl Benzoate 35.689 1760 0.565 1.188 0.191
-
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