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COURSE SYLLABUS 
 



[bookmark: _GoBack]General information
	Course title:
	BREWING MICROBIOLOGY

	ISVU course code:
	266815

	Course instructor:
	

	Course assistant:
	

	Study programme and specialization in which the course is taught:  
	Food Technology, Brewing

	ECTS credits:
	5.0

	Semester of the course execution:
	V.

	Exam prerequisites:
	Fundamentals of Microbiology

	Course objectives:
	Through the course program, students acquire knowledge about yeasts for the brewing industry, propagation and methods for determining the viable cells count, viability and metabolic activity. Also, the program enables students to acquire theoretical knowledge about spoilage in the brewing industry and practical knowledge on how to determine them and control production hygiene (from raw materials to the finished product).



Course structure
	Teaching mode
	Number of contact hours per semester:
	Student’s requirements per teaching mode

	Lectures:
	30
	Attendence 80%

	Exercises (auditory, linguistics):
	
	

	Exercises (laboratory, practical):
	28
	Attendence 80%

	Field work:
	2
	Attendence 100%

	Other:
	
	

	TOTAL:
	60
	



Monitoring of students' work and knowledge evaluation during the course
	OUTCOMES
	Preliminary exam 1
	Preliminary exam 2
	Total
	Pass
	Time frame for the recognition of the outcome

	Outcome 1
	Classify yeasts and define the biochemical and technological differences of brewer's yeasts
	20%
	
	20%
	10%
	Before the start of the next academic year

	Outcome 2
	Describe the metabolism of yeast
	20%
	
	20%
	10%
	Before the start of the next academic year

	Outcome 3
	Explain the propagation of yeast in brewery
	20%
	
	20%
	10%
	Before the start of the next academic year

	Outcome 4
	Interpret the microflora of barley grains and malt and predict its effect on the produced beer and human health
	
	20%
	20%
	10%
	Before the start of the next academic year

	Outcome 5
	Identify beer-dangerous microorganisms in all stages of the beer production process, associate microorganisms with beer spoilage and explain their action
	
	10%
	10%
	5%
	Before the start of the next academic year

	Outcome 6
	To propose the most efficient way of cleaning and disinfection in breweries
	
	10%
	10%
	5%
	Before the start of the next academic year

	Total % grade points
	60%
	40%
	100%
	50%

	Share in  ECTS
	3.0
	2.0
	5.0
	2.5




Knowledge evaluation on exams 
	Exam prerequisites
	

	OUTCOMES
	Written exam
	Oral exam
	Total
	Pass

	Outcome 1
	Classify yeasts and define the biochemical and technological differences of brewer's yeasts
	10%
	10%
	20%
	10%

	Outcome 2
	Describe the metabolism of yeast
	10%
	10%
	20%
	10%

	Outcome 3
	Explain the propagation of yeast in brewery
	10%
	10%
	20%
	10%

	Outcome 4
	Interpret the microflora of barley grains and malt and predict its effect on the produced beer and human health
	10%
	10%
	20%
	10%

	Outcome 5
	Identify beer-dangerous microorganisms in all stages of the beer production process, associate microorganisms with beer spoilage and explain their action
	5%
	5%
	10%
	5%

	Outcome 6
	To propose the most efficient way of cleaning and disinfection in breweries
	5%
	5%
	10%
	5%

	Total % of grade points
	50
	50%
	100%
	50%

	Share in ECTS
	2.5
	2.5
	5.0



Review of units per week with associated learning outcomes
	Week
	Lecture course content and learning outcomes:
	Outcome
	Exercises course content and learning outcomes:
	Outcome

	1.
	Basics of microorganisms nomenclature (binominal system)
	I1
	Safety standards and good laboratory practice in the microbiology laboratory
	I1

	[bookmark: _Hlk168304457]2.
	Classification of yeasts
	I1
	Morphological properties of beer yeasts
	I1

	3.
	Nomenclature of yeasts
	I1
	Microbiological determination of the physiological activity of beer yeasts
	I2

	4.
	Identification of yeasts
	I1
	Properties of good bottom- and top-fermenting beer yeast
	I2

	5.
	Yeast metabolism
	I2
	Shape and size of cells, measuring the size of microorganisms, counting cells in Thoma's chamber
	I3

	6.
	Biochemical and technological differences of beer yeasts
	I2
	Determination of dead yeast cells
	I3

	7.
	Propagation of yeast
	I3
	Propagation of yeast
	I3

	8.
	Measurement of quantity, viability and vitality of yeast, propagation of yeast
	I3
	Preparation for microbiological analysis of raw materials for beer production
	I4

	9.
	Microflora of barley grains, microflora during storage
	I4
	Microbiological analysis of raw materials for beer production
	I4

	10.
	Malt microflora
	I4
	Preparation of materials and equipment for microbiological analysis of beer
	I5

	11.
	The effect of microflora on produced beer and human health
	I5
	Microbiological control of fermentation
	I5

	12.
	Gram-positive bacteria in brewing
	I5
	Microbiological profile of unfiltered and filtered beer
	I5

	13.
	Gram-negative bacteria in brewing
	I5
	Isolation and identification of microorganisms, contaminants in beer
Instrumental methods in microbiological control of beer
	I5

	14.
	Microorganisms causing spoilage in brewing and methods for their rapid determination
	I5
	Field teaching (visit to the microbiological laboratory in the brewery)
	I5

	15.
	Cleaning and disinfection in breweries
	I6
	Microbiological hygiene control of beer production facilities
	I6



References (compulsory / additional)
	Compulsory
1. Bokulich, N.A., Bamforth, C.W. (2017): Brewing Microbiology: Current Research, Omics and Microbial Ecology, Caister Academic Press Limited, Caister Academic Press, Norfolk.
2. Duraković, S., Delaš, F., Duraković, L. (2002): Moderna mikrobiologija namirnica, knjiga prva, Kugler, Zagreb.
3. Marić, V. (2009): Tehnologija piva, Veleučilište u Karlovcu, Karlovac.
4. White, C., Zainasheff, J. (2010): Yeast: The Practical Guide to Beer Fermentation, Brewers Association, Colorado.

Additional
1. Delaš, F., Hajsig, D. (2016): Priručnik za vježbe iz opće mikrobiologije, Hrvatsko mikrobiološko društvo, Zagreb.
2. Stewart, G.G., Russell, I., Anstruthe, A. (2018): Handbook of Brewing, CRC Press Taylor & Francis Group, Boca Raton.
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