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Objectives of the discipline:  

➢ Acquisition of advanced knowledge, in accordance with current scientific standards, regarding the 

extraction, separation, and purification of enzymes from plant tissues, as well as a thorough 

understanding of the conditions required for the production and application of enzymatic 

preparations. 

➢ Acquisition of theoretical and practical knowledge concerning enzyme manipulation and handling 

techniques. 

➢ In-depth understanding of the specific mechanisms underlying enzyme activity. 

➢ Acquisition of fundamental and applied concepts in enzyme engineering, along with an 

understanding of the practical applicability of enzymes in various industrial and research domains. 

➢ Development of the ability to identify and evaluate opportunities for the economic valorization 

and industrial exploitation of enzymes. 

 

Contents (syllabus) 

Course (chapters/subchapters) 

1. Fundamental Concepts in Enzymology.  

2. Enzyme Sources.  

3. Enzyme Extraction Strategies. 

4. Optimizing Extraction from Biological Sources.  

5. Enzyme Separation Processes.  

6. Microbial Enzyme Production  

7. Advanced Purification Techniques.  

8. Enzyme Crystallization. 

9. Immobilized Enzymes.  

10. Industrial Applications of Enzymes.  

11. Advanced Biocatalysis.  

 

Practical activity 

1. Introduction to the specialized laboratory environment and Occupational Health and Safety (OHS) 

regulations. Overview of laboratory instrumentation and equipment.  

2. Modern Methods of Enzymatic Analysis: Principles and applications of centrifugation, dialysis, 

spectrophotometry, chromatography, and electrophoresis. 

3. Protein Isolation I: The separation and partial purification of urease from soybean (Glycine max). 

4. Protein Isolation II: The separation and partial purification of catalase. Determination of the 

kinetic characteristics of microbial catalase. 

5. Metabolic Enzymology: Study of enzymes catalyzing various stages of intermediary carbohydrate 

metabolism. Determination of alcohol dehydrogenase activity in yeast. 

6. Biological Oxidation I: Study of enzymes involved in the final stages of biological oxidation. 

Determination of ascorbate oxidase activity in plant tissues. 

7. Environmental Enzymology: Study of enzymes involved in the biological oxidation of soil 

organic matter. Determination of soil dehydrogenase activity. 

8. Immobilization Techniques I: Methods for enzyme and cell immobilization. Practical preparation 

of an immobilized biocatalyst with invertase activity via cellular adsorption. 



9. Immobilization Techniques II: Enzyme immobilization through gel entrapment/inclusion. 

Practical immobilization of cells within an agar-agar gel matrix. 

10. Economic and Regulatory Analysis: Evaluation of the current economic and legislative 

frameworks regarding the industrial use of immobilized enzymes. 

11. Biotechnological Assessment: Investigation methods for analyzing the activity of enzymes with 

high biotechnological potential. 

12. Applied Oenology: Analysis of enzymatic biocatalysts in must and wine. Review of enzymatic 

preparations utilized in the vinification process. 

13. Final Evaluation: Individual presentation of research papers. Assessment of theoretical and 

practical knowledge acquired during the laboratory sessions. 
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Evaluation 

Evaluation form Evaluation Methods 
Percentage of the final 

grade 

Final exam Written / oral examination 70% 

Evaluation of the activity 

during the semester 

Written and oral assessments during the 

semester 
30% 
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