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Abstract 
Background: Cannabis has been used for years for both medicinal and recreational purposes, having its 
potential therapeutic benefits attributed to cannabinoids [1]. Cannabis-based treatments are gaining pop-
ularity, with delta-9-tetrahydrocannabinol (THC) being approved by Food and Drug Administration for 
chemotherapy side effects and cannabidiol (CBD) for seizures [2,3]. Hence, characterization of chemical 
extracts of cannabis is imperative for medical purposes and to assess its environmental impact. Gas chro-
matography coupled with mass spectrometry (GC-MS) is the most common technique used for quantify-
ing cannabinoids in plant extracts due to its high sensitivity [4,5]. Objective: Optimization of the deri-
vatization and chromatographic procedures for cannabinoids analysis. Development of a GC-MS method 
for the simultaneous quantification of several cannabinoids present in different extracts of the Cannabis 
sp cultivar ZF plant, a commercially available hybrid weed strain. Methods: Compounds were derivat-
ized using N-methyl-N-trimethylsilyltrifluoroacetamide with 1% trimethylchlorosilane (MSTFA + 1% 
TMCS) and pyridine and heated at 60 ˚C for 30 min. Subsequently, the solution was evaporated, recon-
stituted in anhydrous ethyl acetate, and analyzed by GC-MS. The chromatographic conditions were es-
tablished using a capillary column containing 5% diphenyl-95% dimethylpolysiloxane (30 m × 0.25 mm 
× 0.25 µm), an injector temperature set to 280 ºC, with a temperature ramp starting at 100 ºC and increas-
ing up to 280 ºC at a flow rate of 1 mL/min to a total run of 20 min. Results: Different proportions of 
MSTFA + 1% TMCS and pyridine, heating temperature and time were attempted for optimization of the 
derivatization conditions. Established conditions allowed the identification of cannabinoids while pre-
venting the decarboxylation of the more sensitive acidic cannabinoids. Chromatographic conditions were 
also optimized to allow the simultaneous separation of the compounds in the same run. Conclusions: 
Derivatizations conditions were optimized, and gas chromatographic conditions were established for the 
analysis of cannabinoids in cannabis extracts.  
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