COURSE OUTLINE
1. GENERAL
	SCHOOL
	FOOD AND NUTRITIONAL SCIENCES

	DEPARTMENT
	FOOD SCIENCE AND HUMAN NUTRITION

	LEVEL OF STUDIES 
	UNDERGRADUATE

	COURSE CODE
	3432
	SEMESTER
	7th 

	COURSE TITLE
	FOOD ENZYMOLOGY AND INDUSTRIAL FERMENTATIONS

	INDEPENDENT TEACHING ACTIVITIES 
if credits are awarded for separate components of the course, e.g. lectures, laboratory exercises, etc. If the credits are awarded for the whole of the course, give the weekly teaching hours and the total credits
	WEEKLY TEACHING HOURS
	CREDITS

	Lectures and Practical courses
	3 h (Theoretical course)
	5

	
	2 h (Practical training)
	

	
	
	

	Add rows if necessary. The organisation of teaching and the teaching methods used are described in detail at (d).
	
	

	COURSE TYPE
general background, 
special background, specialised general knowledge, skills development
	Field of Science

	PREREQUISITE COURSES:


	None

	LANGUAGE OF INSTRUCTION and EXAMINATIONS:
	Greek

	IS THE COURSE OFFERED TO ERASMUS STUDENTS
	No

	COURSE WEBSITE (URL)
	http://fst.aua.gr/en/node/122


2. LEARNING OUTCOMES
	Learning outcomes

	The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will acquire with the successful completion of the course are described.

Consult Appendix A 

· Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the European Higher Education Area

· Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

· Guidelines for writing Learning Outcomes 

	The course aims at: 

a) developing and providing knowledge of the Principles of the Enzyme and Microbial Biotechnology in relation to its applications in Food Technology and White Biotechnology, as well as in the technology and production of fermented foods.
b) providing knowledge concerning the function of the enzymes, their catalytic properties and the models concerning the enzymatic catalysis. 

c) the acquisition of competencies concerning how enzymes function, how immobilization of enzymes is perform and how fermentations are carried out.
d) the development of the ability to successfully perform calculations concerning the various studied enzymatic bioprocesses related with the Food Technology and the White Biotechnology and to precisely know the implication of microorganisms and enzymes upon the production of edible materials.
e) providing knowledge of the principal Industrial Fermentations related with the Food Processing and the White Biotechnology (i.e. production of wine, beer, bread, vinegar and added-value chemical compounds like organic acids, polyols, microbial oil, etc). 

	General Competences 

	Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma Supplement and appear below), at which of the following does the course aim?

	Search for, analysis and synthesis of data and information, with the use of the necessary technology 

Adapting to new situations 

Decision-making 

Working independently 

Team work

Working in an international environment 

Working in an interdisciplinary environment 

Production of new research ideas 
	Search for, analysis and synthesis of data and information, with the use of the necessary technology 

Adapting to new situations 

Decision-making 

Working independently 

Team work

Working in an international environment 

Working in an interdisciplinary environment 

Production of new research ideas 

	Work autonomously

Work in teams


3. SYLLABUS
	1. Historical approaches – economical considerations – the biology of enzymes. 

2. The nature of enzymes. Enzyme kinetics. Michaelis-Menten model. The enzymatic activity.

3. Impact of pH and temperature on the enzymatic catalysis. Classification of enzymes.  

4. Inhibition; Reversible and non reversible inhibition; competitive, non-competitive and uncompetitive inhibition; determination of inhibition constant with Dixon method; substrate and product inhibition; allosteric enzymes. 

5. Enzyme bioreactors; batch stirred tank reactor; continuous bioreactor; plug-flow reactor. Mass balances and equations. 

6. Immobilization of the enzyme; methods of immobilization; Mass balances and equations.

7. Applications of enzymes in Food technology. . 

8. Applications of enzymes in White Biotechnology. Added-value products through enzymatic catalysis (alkyl-glucosides, symmetric triglycerides, etc). 
9. Typical and oxidative fermentations and bioconversions. Lactic acid fermentation, formic acid fermentation, propanediol fermentation, malolactic fermentation, butanediol fermentation, etc. 

10. Bread production. 

11. Alcoholic beverages production. 

12. Vinegar production. Edible olives production. Fermented vegetables production.
13. Production of chemical compounds through microbial fermentations (organic acids, polyols, microbial oil, etc). 


4. TEACHING and LEARNING METHODS – EVALUATION
	DELIVERY
Face-to-face, Distance learning, etc
	Direct distant learning 

	USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY 
Use of ICT in teaching, laboratory education, communication with students
	Power point presentations (Theoretical course). 

Experimental training (exercises, demonstration) (Practical course).

	TEACHING METHODS

The manner and methods of teaching are described in detail.

Lectures, seminars, laboratory practice, fieldwork, study and analysis of bibliography, tutorials, placements, clinical practice, art workshop, interactive teaching, educational visits, project, essay writing, artistic creativity, etc.

The student's study hours for each learning activity are given as well as the hours of non-directed study according to the principles of the ECTS
	Activity

Semester workload

Theory lectures

13 weeks

Laboratory training

10 sessions

Theory lectures

75 h
Laboratory training

50 h
TOTAL

125



	STUDENT PERFORMANCE EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of evaluation, summative or conclusive, multiple choice questionnaires, short-answer questions, open-ended questions, problem solving, written work, essay/report, oral examination, public presentation, laboratory work, clinical examination of patient, art interpretation, other

Specifically-defined evaluation criteria are given, and if and where they are accessible to students.
	Theoretical course: written examination, that comprises questions of knowledge, comprehension and problems resolutions (100%).

Laboratory course: Questions of knowledge and comprehension concerning the practical aspects of the course (100%). 
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