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Abstract 

Cannabis and rocket salad are taking an increasing role in the 

pharmaceutical field and in the research world. There are numerous 

studies on the benefits of compounds present in cannabis (such as CBD) 

and in rocket salad (such as isothiocyanates and erucin in particular). 

CBD is indeed an effective anti-inflammatory and painkillers, while 

isothiocyanates, such as erucin, are important for their anticancer 

actions. The first objective of this thesis is to realize a preliminary study 

necessary to the develop a process of production of encapsulated 

containing isotocyanates (erucin) from the crucifers (rocket) and 

encapsulated containing cannabidiol (CBD) extracted from leaves of 

cannabis. To realize this aim it was necessary an analysis of the two 

main phases of the process: the extraction of the active principles from 

vegetable matrix and their subsequent encapsulation.  

 

In order to identify the most suitable type of extraction, the first specific 

objective is to study the various extraction processes and therefore to 

describe the main features and applications, identifying advantages and 

disadvantages. In particular, the objective has been on one side to 

identify the main process parameters (yield of the extraction process 

and extraction times) and on the other hand to assess the effect of the 

operating conditions on the compounds to be extracted. On the basis of 

this study, it was therefore possible to identify ultrasound assisted 

extraction (UAE) as one of the most suitable extractive techniques both 

for CBD from cannabis and isothiocyanates (such as the erucin) from 

the rocket.  

 

Once the extractive process has been realized, the conservation of the 

functional properties of the extracted active ingredients is required. 
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Encapsulation in this sense is certainly a method that can be used for 

this scope. The second specific objective was therefore to analyze the 

differences between the encapsulation techniques (between micro and 

nano-encapsulation), and in particular how they improve the stability 

and bioavailability of the extracted bioactive compounds (CBD and 

isothiocyanates). On the basis of this study it was therefore possible to 

conclude about the ability of the nanoencapsulation to fulfill this goal 

compared to the microencapsulation. As a consequence, nanoliposome 

can be used as possible carriers for transporting CBD and 

isothiocyanates.  

 

Once the most suitable techniques for the extraction and for the 

nanoencapsulation has been chosen, it has been possible to realize a 

flow diagram in which are reported all the phases of a possible 

productive process for nanoincapsulated containing CBD or 

isothiocyanates. 
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