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Learning outcomesLearning outcomes

  
KnowledgeKnowledge
The course has the objective to introduce to general and applied microbiology, specifically in relation to the wine sector. The student will learnThe course has the objective to introduce to general and applied microbiology, specifically in relation to the wine sector. The student will learn
important concepts concerning the microbial cell, its structure and metabolism, the microbial contribution to the wine field, wine yeasts andimportant concepts concerning the microbial cell, its structure and metabolism, the microbial contribution to the wine field, wine yeasts and
bacteria, wine fermentation for high quality wine production.bacteria, wine fermentation for high quality wine production.
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Assessment criteria of knowledgeAssessment criteria of knowledge
The assessment of existing knowledge will be performed by a self evaluation entry test on general and wine microbioogy. The assessment ofThe assessment of existing knowledge will be performed by a self evaluation entry test on general and wine microbioogy. The assessment of
acquired knowledge will be performed by two written tests (ongoing for attendant students), the first on General Microbiology, the second onacquired knowledge will be performed by two written tests (ongoing for attendant students), the first on General Microbiology, the second on
Wine Microbiology), and a final oral exam.Wine Microbiology), and a final oral exam.
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SkillsSkills
At the end of the course the student is able to describe a microbial cell and to identify metabolic aspects of eucariotic and procariotic microbialAt the end of the course the student is able to describe a microbial cell and to identify metabolic aspects of eucariotic and procariotic microbial
cells; he knows the microbial growth and the main methods for its evaluation; he knows the main wine yeasts and bacteria, he can describe thecells; he knows the microbial growth and the main methods for its evaluation; he knows the main wine yeasts and bacteria, he can describe the
biochemistry of main wine fermentations and he knows the main microbial analytical methods to assess the quality of musts and wines.biochemistry of main wine fermentations and he knows the main microbial analytical methods to assess the quality of musts and wines.
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Assessment criteria of skillsAssessment criteria of skills
The verification of the abilities is effected through compilation of individual documents during lessons, activity of laboratory and exercises,The verification of the abilities is effected through compilation of individual documents during lessons, activity of laboratory and exercises,
besides the tests in itinere and the entry test.besides the tests in itinere and the entry test.
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BehaviorsBehaviors
At the end of the course the student will acquire the ability to utilize the basic instruments for microbiological studies and awareness ofAt the end of the course the student will acquire the ability to utilize the basic instruments for microbiological studies and awareness of
enological problems.enological problems.
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Assessment criteria of behaviorsAssessment criteria of behaviors
The behaviour verification will be performed by individual written documents about laboratory and practical works.The behaviour verification will be performed by individual written documents about laboratory and practical works.
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PrerequisitesPrerequisites
There are not Prerequisites.There are not Prerequisites.
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Co-requisitesCo-requisites
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Prerequisites for further studyPrerequisites for further study
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Teaching methodsTeaching methods
Lectures, laboratory activities and exercises are held with teaching material and individual documents available on e-learning web-site.Lectures, laboratory activities and exercises are held with teaching material and individual documents available on e-learning web-site.
Communication with students takes place through e-learning web-site, meetings and e-mail.Communication with students takes place through e-learning web-site, meetings and e-mail.
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SyllabusSyllabus
 PART 1 General Microbiology PART 1 General Microbiology

Introduction in the course with some features on wine microbiology. History of the microbiology. Eukaryotic and prokaryotic microbial cell.Introduction in the course with some features on wine microbiology. History of the microbiology. Eukaryotic and prokaryotic microbial cell.
Biodiversity and classification of microorganisms. Form and dimensions of the microbial cell. Structures and functions of the bacterial cell,Biodiversity and classification of microorganisms. Form and dimensions of the microbial cell. Structures and functions of the bacterial cell,
membrane, cell wall, other surface structures. Gram. Structure of the eucaryotic cell -> Saccharomyces cerevisiae. Classification and evolutionmembrane, cell wall, other surface structures. Gram. Structure of the eucaryotic cell -> Saccharomyces cerevisiae. Classification and evolution
of Saccharomyces cerevisiae. Genetics of the microorganisms: structure of the genome of bacteria and the yeasts. The microorganisms and theof Saccharomyces cerevisiae. Genetics of the microorganisms: structure of the genome of bacteria and the yeasts. The microorganisms and the
environment: temperature, conditions of oxygenation, pH. microbial growth and methods for control. Microbial nutrition. Aspects of microbialenvironment: temperature, conditions of oxygenation, pH. microbial growth and methods for control. Microbial nutrition. Aspects of microbial
metabolism: respiration, fermentations.metabolism: respiration, fermentations.
Part 2 Wine MicrobiologyPart 2 Wine Microbiology
Wine Yeasts: general aspects, historical features of yeast classification, Saccharomyces spp. not-Saccharomyces yeasts: characteristics of theWine Yeasts: general aspects, historical features of yeast classification, Saccharomyces spp. not-Saccharomyces yeasts: characteristics of the
main wine species, contribution to wine making. Microorganisms on the grapes; spontaneous and guided fermentation. Alcoholic fermentation:main wine species, contribution to wine making. Microorganisms on the grapes; spontaneous and guided fermentation. Alcoholic fermentation:
biochemics; thermal raise and ethanol production. Employment and characteristics of selected yeasts; wine yeast characteristics; geneticbiochemics; thermal raise and ethanol production. Employment and characteristics of selected yeasts; wine yeast characteristics; genetic
improvement of wine microorganisms; glycerol pyruvic fermentation; maloalcolic fermentation; effect of the air on the population of yeasts duringimprovement of wine microorganisms; glycerol pyruvic fermentation; maloalcolic fermentation; effect of the air on the population of yeasts during
fermentation. Dekkera / Brettanomyces spp: general characteristics and effects on wine, prevention and care. Malolactic fermentation; generalfermentation. Dekkera / Brettanomyces spp: general characteristics and effects on wine, prevention and care. Malolactic fermentation; general
characteristics of LAB and malolactic bacteria; LAB and acetic bacteria biochemistry and biotechnology. Molecular techniques of identificationcharacteristics of LAB and malolactic bacteria; LAB and acetic bacteria biochemistry and biotechnology. Molecular techniques of identification
and characterization of wine microorganisms.and characterization of wine microorganisms.
EXERCISESEXERCISES
Introduction to methods in microbiology: media preparation and microbial growth - Isolation of microorganisms in pure colture - MicroscopyIntroduction to methods in microbiology: media preparation and microbial growth - Isolation of microorganisms in pure colture - Microscopy
applied to wine yeasts and bacteria - Dilution and inoculation of solid and liquid media - Determination of wine characteristic – Wine yeastapplied to wine yeasts and bacteria - Dilution and inoculation of solid and liquid media - Determination of wine characteristic – Wine yeast
rehydratation and microbial analysis - wine yeast PCR-ITS identification.rehydratation and microbial analysis - wine yeast PCR-ITS identification.
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Non-attending students infoNon-attending students info
The whole teaching material is present on e-learning web-site. The laboratory activities and exercises are reassumed in cards available on e-The whole teaching material is present on e-learning web-site. The laboratory activities and exercises are reassumed in cards available on e-
learning web-site in order to allow not-attendant students to be informed about. The teacher is available for integrations.learning web-site in order to allow not-attendant students to be informed about. The teacher is available for integrations.
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Assessment methodsAssessment methods
The exam will be performed by two written tests (ongoing for attendant students), the first on General Microbiology, the second on wineThe exam will be performed by two written tests (ongoing for attendant students), the first on General Microbiology, the second on wine
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microbiology), and a final oral exam.microbiology), and a final oral exam.
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Work placementWork placement
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Additional web pagesAdditional web pages
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NotesNotes
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