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Abstract

Cannabis sativa is one of the most studied plant in the world by
pharmaceutical industry with the aim of production of supplements
and drugs. Indeed, thanks to its chemical composition, which is rich of
cannabinoids, therapeutic products obtained by Cannabis sativa
possess a high anti-inflammatory and analgesic activity.

The first aim of this work was the review of some scientific articles
present in literature concerning laboratory extractive techniques of
cannabinoids in order to acquire the proper knowledge to develop
analytical and laboratory extractive techniques and, potentially to
expand this knowledge to industrial process. This research shows that
alcohols are the best solvents to extract cannabinoids because of their
polarity. Moreover the traditional and polluting mix methanol—
chloroform can be replace by more sustainable solvent such as mix of
alcohols—water or mix of acetonitrile—water. Oils showed to be good
solvents, but the cannabinoids’ yield depends strongly by the
extraction technique used. Dynamic maceration (DM), which is a
traditional, long-lasting and high temperature process, seems to give
the higher yield of cannabinoids. Recently, because of the interest in
faster and low temperature processes,  alternative extraction
techniques such as microwave-assisted extraction (MAE) and
ultrasound-assisted extraction (UAE) have been developed. This
research shows that MAE has lower cannabinoids’ yield respect to
DM, probably because of the too short extraction time. The UAE
processes, carried out for the same amount of time of DM, showed
slightly lower cannabinoids’ yields.

Thanks to the knowledge acquired during the first part of this thesis,
it has been possible to develop an analytical technique able to quantify
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the target compounds (cannabinoids CBD and CBDA) through an
HPLC method. Moreover, it has been possible to develop an
extractive technique of cannabinoids from Cannabis plants with
solvents such as ethanol and mix of acetonitrile-water. Three repeated
extraction s have been done on decarboxylated and  non
decarboxylated samples. Results shows that at least two extraction are
indispensable to extract all the cannabinoids. Moreover, results shows
that the main cannabinoid present in Cannabis plants is the acid ones
CBDA, followed by its decarboxylated form CBD. Eventually, results
shows that the cannabinoids’ content is in the range of 6-10% for one
type of Cannabis and in the range of 1.5-2.9% for the other one,
showing an intrinsic heterogeneity of the plant sources.
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