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Highlights
· [bookmark: _Hlk210593522]Alpinia zerumbet essential oil is rich in terpenes and phenols. 
· Seasonal variation influences its chemical composition. 
· GC/MS enabled the identification of volatile bioactive compounds. 
· Results support applications in technological materials and pharmaceutical products.
Resumo/Abstract
[bookmark: _Hlk210334839][bookmark: _Hlk210593842]The growing demand for natural alternatives to synthetic preservatives has driven research into bioactive compounds with proven efficacy and applicability in the food and pharmaceutical industries. One of the main sources of bioactive compounds is medicinal plants, whose therapeutic effects have already been widely demonstrated. Among natural products, essential oils (EOs) stand out as complex mixtures of specialized plant metabolites, mainly composed of terpenes and phenolic compounds. They are generally recognized as safe, easily degradable, non-phytotoxic, and capable of exhibiting multiple pharmacological activities. Alpinia zerumbet, a plant belonging to the Zingiberaceae family, is popularly known as “colônia” or “shell ginger” and is native to East Asia, being abundantly found in northern and northeastern of Brazil (Sousa, et al., 2019). The essential oil and extracts of this species are known for their medicinal, ornamental, and culinary applications (Sousa, et al., 2019). In this context, the present study aims to identify the bioactive compounds in the essential oil of A. zerumbet across different seasons of the year using gas chromatography coupled with mass spectrometry (GC/MS), as the effects of seasonality remain poorly understood. Fresh leaves of A. zerumbet were harvested in April (autumn) and August (winter) 2025, in Jacutinga/RS, Brazil, and were oven-dried at 40 °C for 7 days. Petioles were removed, and the leaves were ground to particles smaller than 2 cm. For each extraction, 50 g of leaves were subjected to hydrodistillation using a Clevenger-type apparatus for 1 h 15 min. After extraction, the essential oil was dried over anhydrous sodium sulfate and stored at 4 °C. GC/MS analyses were conducted on a Shimadzu chromatograph equipped with a DB-5 MS column (30 m × 0.25 mm), with a total runtime of 30 min, and compounds were identified using the NIST mass spectral database. The results indicated that terpinen-4-ol (27,8%) and 1,8-cineole (18,8%) were the predominant compounds in the essential oil extracted from leaves harvested in April. In contrast, the oils obtained from leaves collected in August contained higher levels of terpinen-4-ol (18,1%), 1,8-cineole (19,8%), and β-pinene (16,4%). These results demonstrate that the chemical composition of A. zerumbet essential oil is influenced by seasonal variation and may also differ according to the geographical origin of the plant material. Moreover, this study provides valuable insights for selecting the most suitable oil composition for applications in technological materials, food products, and pharmaceutical formulations.
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