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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.   



 [73] 

 

 

 

Bibliografia 

1. V. Brighenti, F. Pellati, M. Steinbach, D. Maran, S. Benvenuti, 

“Development of a new extraction technique and HPLC method for the 

analysis of non-psychoactive cannabinoids in fibre-type Cannabis sativa L. 

(hemp)”, Journal of Pharmaceutical and Biomedical Analysis, Volume 

143, Pages 228-236 (2017) 

2. F. E. Köhler, “Köhlers Medizinal-Pflanzen in naturgetreuen Abbildungen 

und kurz erläuterndem Texte” 

3. https://azarius.it/encyclopedia/85/tipi-di-canapa-sativa-indica-ruderalis/, 

consultato il 28/10/2019  

4. E. Small, Evolution and Classification of Cannabis sativa (Marijuana, 

Hemp) in Relation to Human Utilization, The Botanical Review, Volume 

81, Issue 3, pp 189–294 (2015) 

5. R. Brenneisen, Chapter “Chemistry and Analysis of Phytocannabinoids and 

Other Cannabis Constituents” in “Marijuana and the Cannabinoids”, pp 17-

49 (2007) 

6. https://www.medcanapa.com/cbd/, consultato il 28/10/2019 

7. R. Adams, M.  Hunt, J. H. Clark, “Structure of Cannabidiol, a Product 

Isolated from the Marihuana Extract of Minnesota Wild Hemp. I”, Journal 

of the American Chemical Society, Volume 62, Pages 196-200 (1940) 

8. R. Mechoulam, Y. Shvo, “Hashish—I : The structure of Cannabidiol”, 

Tetrahedron, Volume 19, Issue 12, 1963, Pages 2073-2078 (1963) 

9. https://it.wikipedia.org/wiki/Delta-9-tetraidrocannabinolo, consultato il 

29/10/2019 

10. H. J. Wollner, J. R. Matchett, J. Levine, S. Loewe, “Isolation of a 

Physiologically Active Tetrahydrocannabinol from Cannabis Sativa 

Resin”, Journal of the American Chemical Society, Volume 64, Pages 26-

29 (1942) 

https://azarius.it/encyclopedia/85/tipi-di-canapa-sativa-indica-ruderalis/
https://www.medcanapa.com/cbd/
https://it.wikipedia.org/wiki/Delta-9-tetraidrocannabinolo


Pag. 74 Estrazione e quantificazione di cannabinoidi Chiara Senatore 

 

11. Y. Gaoni, R. Mechoulam, “Isolation, Structure, and Partial Synthesis of an 

Active Constituent of Hashish” Journal of the American chemical society, 

Volume 86, Pages 1646-1647 (1964) 

12. S. Amaducci, “Hemp Production in Italy”, Journal of Industrial hemp 

Pages 109-115 (2005) 

13. T. Madia, C. Tofani, “La coltivazione della Canapa” Una semplice guida 

per i coltivatori che desiderano coltivare canapa (1998) 

14. A. Cuoco, “Mercato della Canapa in Italia” (2019) 

http://www.eng4life.it/progetto-microexativa/, consultato il 29/10/2019 

15. J. Maroon, Chapter 10 “Nutritional & Medical Applications for 

Cannabidiol: Hemp Health Benefits without THC” in “Anti-Aging 

Therapeutics” Volume XVII (2015) 

16. https://gruene-besserung.de/Ueber-cbd/cbda, consultato il 29/10/2019 

17. D. De Vita, V. M. Madia, V. Tudino, F. Saccoliti, A. De Leo, A. Messore, 

P. Roscilli, A. Botto, I. Pindinello, G. Santilli, L. Scipione, R. Costi, R. Di 

Santo “Comparison of different methods for the extraction of cannabinoids 

from cannabis”, Natural product research (2019) 

18. L. L. Romano, A. Hazekamp, “Cannabis Oil: chemical evaluation of an 

upcoming cannabis-based medicine”, Cannabinoids (2013) 

19. F. Fathordoobady, A. Singh, D. D. Kitts, A. P. Singh, “Hemp (Cannabis 

Sativa L.) Extract: Anti-Microbial Properties, Methods of Extraction, and 

Potential Oral Delivery”, Food Reviews International, Pages 664-684 

(2019) 

20. S. Zivovinovic, R. Alder, M. D. Allenspach, C. Steuer, “Determination of 

cannabinoids in Cannabis sativa L. samples for recreational, medical, and 

forensic purposes by reversed-phase liquid chromatography-ultraviolet 

detection”, Journal of Analytical Science and Technology (2018) 

21. E. M. Mudge, S. J. Murch, P. N. Brown, “Leaner and greener analysis of 

cannabinoids”, Analytical and bioanalytical chemistry, Volume 409, Issue 

12, Pages 3153–3163 (2017) 

22. https://www.consumerhealthdigest.com/cbd-hemp-center/cbd-hemp-oil-

review.html consultato il 30/10/2019 

23. http://hemphacker.com/cbd-recrystallization/ consultato il 31/10/2019 

 

http://www.eng4life.it/progetto-microexativa/
https://gruene-besserung.de/Ueber-cbd/cbda
https://www.consumerhealthdigest.com/cbd-hemp-center/cbd-hemp-oil-review.html
https://www.consumerhealthdigest.com/cbd-hemp-center/cbd-hemp-oil-review.html
http://hemphacker.com/cbd-recrystallization/


 

 


