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Hemp (Cannabis sativa ssp. sativa) is a widespread textile plant whose seeds, obtained
after the commercial utilization of fiber, contain 20–25% protein, which is rich in all the
amino acids necessary to maintain good health. Hemp seeds’ protein has a very good
bioavailability and digestibility, contains hypoallergenic peptides whose absorption is
improved by the fiber complex, and has a subtle aromatic profile, being a balanced food
source for human nutrition. The current trend is to relaunch this underexploited plant to
obtain seeds protein with benefits in various diseases that have been medically proven. The
aim of this paper was to perform the enzymatic hydrolysis of hemp seeds protein to obtain
bioactive peptides. Hemp seeds’ protein was used as a substrate for testing the following
enzymes: Papain, Alcalase 2.4 L, Pepsin, and Pancreatin. The hydrolysis efficiency was
evaluated for each enzyme by modifying the following parameters: enzyme/substrate
ratio, pH, temperature, and reaction time. Enzymatic hydrolysis of hemp seed proteins was
performed according to the methods described by [1,2], with minor modifications. Hemp
seed protein (5% w/v protein weight) was dispersed in distilled water at room temperature
and homogenized at 10,000 rpm for 2 min. The temperature and pH of suspensions were
adjusted to the values of each enzyme to ensure an optimum activity. The suspensions were
gently agitated on a stirrer. The substrate/enzyme ratio was calculated from the amount of
protein in the sample. During digestion, the pH values were kept constant by the addition
of 2M NaOH or 1M HCl. After inactivation of the enzymes (90 ◦C for 15 min), the protein
hydrolysates were neutralized and centrifuged at 5400× g, 20 min, at 4 ◦C, to remove
undigested proteins. The supernatant containing a mixture of amino acids, oligopeptides,
and polypeptides was recovered, dried, and stored at −20 ◦C for further analysis. The
specific degree of hydrolysis for each enzyme in descending order was: papain > pepsin
> alcalase > pancreatin. The enzymes that achieved a higher degree of hydrolysis were
papain, after 1 h (2.25%), and pepsin after 2 h (1.87%). Hydrolysis with alcalase reached
the degree of hydrolysis of 1.12% after 2 h, being faster than that with pancreatin, which
recorded 1% after 3 h. After the initial phase of increasing hydrolysis, the rate of hydrolysis
decreases as time increases, entering a stationary phase. Currently, interest for protein
hydrolysates containing bioactive peptides is growing due to their potential to be used in
the formulation of functional foods. For the production of bioactive peptides, hemp must
also be considered, a cheap and sustainable undervalued plant, whose seeds’ protein is of
high quality.

Author Contributions: Conceptualization, D.P. and C.R.; methodology, D.P. and C.R.; investigation,
D.P.; resources, D.P. and C.M.; writing-original draft preparation, D.P., C.R. and C.M. All authors
have read and agreed to the published version of the manuscript.

Chem. Proc. 2022, 7, 34. https://doi.org/10.3390/chemproc2022007034 https://www.mdpi.com/journal/chemproc

https://doi.org/10.3390/chemproc2022007034
https://doi.org/10.3390/chemproc2022007034
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/chemproc
https://www.mdpi.com
https://orcid.org/0000-0002-8520-4015
https://doi.org/10.3390/chemproc2022007034
https://www.mdpi.com/journal/chemproc
https://www.mdpi.com/article/10.3390/chemproc2022007034?type=check_update&version=1


Chem. Proc. 2022, 7, 34 2 of 2

Funding: This work was supported by a grant of the Romanian Ministry of Research and Innovation,
CCCDI-UEFISCDI, project number PN-III-P3-3.5-EUK-2017-02-0035, within PNCDI III and project
number PN 19.23.01.01.

Institutional Review Board Statement: The study did not require ethical approval.

Informed Consent Statement: Not applicable.

Data Availability Statement: The study did not report any data.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hadnadev, M. Hydrolyzed Hemp Seed Proteins as Bioactive Peptides. J. Processing Energy Agric. 2018, 22, 90–94. [CrossRef]
2. Schlegel, K.; Sontheimer, K.; Hickisch, A.; Wani, A.A.; Eisner, P.; Schweiggert-Weisz, U. Effect of enzyme-assisted hydrolysis on

protein pattern, technofunctional, and sensory properties of lupin protein isolates using enzyme combinations. Food Sci. Nutr.
2019, 7, 2747–2759. [CrossRef] [PubMed]

http://doi.org/10.5937/JPEA1802090H
http://doi.org/10.1002/fsn3.1139
http://www.ncbi.nlm.nih.gov/pubmed/31428363

	References

