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Introduction
Terpenes are hydrocarbons, made up of isoprene units, while terpenoids
are an oxidized and denatured form of terpenes containing an
additional functional group with oxygen (Al-Taweel and Perveen, 2018).
This oxidation occurs during the drying and curing processes when the
plant is exposed to open air (Lowe et al., 2021). In various chemotypes of
Cannabis over 200 terpenes have been identified (Lowe et al., 2021).
Most of the research, regarding terpenoids in Cannabis is conducted on
dry flower material, however there is scarcely any data on terpenoid
profiling in fresh flowers. Therefore the aim of this study is to compare
volatile terpenoid profiles of fresh and dry flowers by HS/GC/MS analysis.

Chart 1-9. Abundance of nine predominant terpenes in fresh vs. dry flowers
respectively, from cultivated commercial strains and wildtypes of Cannabis

Materials and methods

Figure 1. Plant Cultivation and Headspace GC-MS Analysis using Adams Method

Components were identified with comparison of their mass spectra
with reference spectra from libraries such as NIST, Wiley and Adams
(Adams, 2007) and were quantified using normalization method of peak
areas with no correction factors.

Results and discussion

Chart legend:
1. α-pinene
-green bars- fresh flower
2. camphene
-yellow bars- dry flower
3. β-pinene
4. myrcene
5. limonene
6. (E)-β-ocimene
7. terpinolene
8. linalool
9. trans-(E)-caryophyllen

In this study a total of 62 terpenes were identified and quantified with
content above 0.1%. Twenty terpenes comprise 91.55 – 99.05%, and were
determined throughout all the samples.
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Figure 2. Structural formulas of nine predominant terpenes in all analyzed samples

There are two separate studies that report changes in terpene profiles
of fresh and dry cannabis flower essential oil samples due to influence
of drying process that partially complies with the results reported in
this research (Ross and ElSohly,1996; Kwasnica et al., 2021).
Ross and ElSohly (1996) observed that drying the plant material results
in a significantly greater loss of monoterpenes than of sesquiterpenes.
In a more recent study by Kwasnica et al. (2021), similar predominant
terpenes as our study with different order of predominance were
identified. They point out the most effective drying process as
convective drying at 50°C with least significant quantitative changes in
predominant terpenes from fresh and dried cannabis material.

Conclusion
This is first study of its kind to compare volatile terpene profiles of fresh and
dry flowers of cultivated Cannabis in North Macedonia by HS GC-MS.
Changes in terpene content were observed between dry and fresh flowers
of both cultivated wildtype and commercial Cannabis strains, indicating
influence of drying process of the material.
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