Technologies In Fermentation Industries
(Specialization Agricultural Biotechnologies, 4™ Year of study, 1** Semester)

Credits (ECTS): 5
Course category: Specialized discipline (mandatory
Course holder: Prof. Valeriu V. COTEA ,PhD

Objectives of the discipline:

1. To provide up-to-date information on biotechnological processes (both beneficial and undesirable) in
the fermentation industry, with an emphasis on wine, beer, dairy products, and other fermented
beverages.

2. To ensure the professional training of future biotechnology engineers by transmitting knowledge
related to authorized practices, stabilization, conditioning, and specific legislation.

Contents (syllabus)

Course (chapters/subchapters)

3. Introductory notions: Fermentation processes (alcoholic, lactic, acetic, butyric, propionic).

b

Wine technology: Statistics; classification of wines and winemaking vessels.

5. Raw materials: Chemical composition of grapes; stages of ripening and determination of the optimal
harvest time.

6. Grape processing: Transport, reception, crushing, destemming, and must separation.

7. Must composition: Biocatalysts, vitamins, and enzymes (from grapes, microbial, or industrial
sources).

8. Must processing technology: Blending, assemblage, clarification (deburbage), and compositional
corrections.

9. Antiseptics and antioxidants: Use of sulfur dioxide, sorbic acid, ascorbic acid, and pyrocabonates.

Practical activity

1. Occupational health and safety regulations; presentation of equipment and the experimental winery.

Sampling; determination of dry matter content (refractometry / areometry).

W~

Determination of total acidity of musts and wines using colorimetric and potentiometric methods; pH
determination and buffer effect.

4. Determination of total acidity and pH (buffer effect).
5. Preparation of yeast starters and use of exogenous enzymes.
6. Determination of alcohol concentration (ebulliometry) and volatile acidity.
7. Determination of reducing sugars (Luff-Schoorl method).
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Evaluation

Percentage of the final

Evaluation form Evaluation Methods
grade




Final exam Written / oral examination 60
Evaluation of the activity Written and oral assessments during the 40
during the semester semester

Contact

Prof. Valeriu V. COTEA , PhD

Faculty of Horticulture, IULS

3 Mihail Sadoveanu Alley, lasi, 700490, Romania
Tel: 0040232407519

E-mail: valeriu.cotea@iuls.ro
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Technologies In Fermentation Industries
(Specialization Agricultural Biotechnologies, 4™ Year of study, 2" Semester)

Credits (ECTS): 3
Course category: Specialized discipline (mandatory
Course holder: Prof. Valeriu V. COTEA ,PhD

Objectives of the discipline:

1. To provide up-to-date information on biotechnological processes (both beneficial and undesirable) in
the fermentation industry, with an emphasis on wine, beer, dairy products, and other fermented
beverages.

2. To ensure the professional training of future biotechnology engineers by transmitting knowledge
related to authorized practices, stabilization, conditioning, and specific legislation.

Contents (syllabus)

Course (chapters/subchapters)

1. Wine technology (continued): Alcoholic and malolactic fermentation; maceration for white and
red wines.

2. Care and conditioning operations: Racking, blending, topping up of vessels; stages of evolution
(formation, maturation, aging).

3. Undesirable changes: Physico-chemical and microbiological defects; foreign odors and tastes in
wine.

4. Clarification and stabilization: Centrifugation, fining, filtration, refrigeration, and pasteurization;
sterile bottling technology.

5. Beer technology: Raw materials; primary and secondary fermentation; yeast starter production and
stabilization treatments.

6. Other fermented and distilled beverages: Technology for producing cider, mead, potable alcohol,
and fruit distillates.

7. Fermented dairy products: Technology of yogurt, kefir, sana, and cheeses (pasta filata, matured, or
mold-ripened).

8. Additives and auxiliaries: Antiseptics, antioxidants, and stabilizing agents used in fermentation
industries.

Practical activity

1. Occupational health and safety regulations and fire safety (PSI) in the laboratory of technologies in
fermentation industries. Description of the laboratory, equipment, and utensils used in the analysis
of fermented beverages.

Determination of lactic, malic, and tartaric acid concentrations in wines using rapid reflectometric
methods for monitoring malolactic fermentation.

Preparation of beer samples for analysis; decarbonation. Determination of carbon dioxide
concentration in beer and other fermented beverages.

4. Determination of the alcoholic strength of fermented or distilled alcoholic beverages using various
analytical methods.

Determination of the original extract of beer wort and the real (final) extract of beer.

6. Determination of sugar concentration in alcoholic beverages.




Identification of volatile compounds responsible for aroma resulting from biological processes

occurring in the fermentation industry. Headspace gas chromatography analysis.

8. Identification of undesirable biologically induced changes in fermented products.
9. Final test.
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grade
Final exam Written / oral examination 60
Evaluation of the activity Written and oral assessments during the 40
during the semester semester
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