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COURSE SYLLABUS 
 



General information
	[bookmark: _GoBack]Course title:
	PHYSICO-CHEMICAL PROPERTIES OF MILK

	ISVU course code:
	266827

	Course instructor:
	

	Course assistant:
	

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

	ECTS credits:
	5.0

	Semester of the course execution:
	IV.

	Exam prerequisites:
	-

	Course objectives:
	Through the course program, students  will learn about the formation of milk in the mammary gland, the influence of nutrition on the chemical composition of milk, the way of preserving and maintaining freshness, the ingredients of milk and physical-chemical, rheological and sensory properties. Also, the goal of the course is to teach students about the causes of changes in the ingredients and properties of milk, the specifics of different types of milk, the nutritional and health value of milk, and legal regulations.



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):
	25
	Attendence 80%

	Field work:
	5
	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
	Define general terms and physico-chemical properties of milk and describe the formation of milk in the mammary gland.
	20%
	
	20%
	10%
	Before the start of the next academic year

	Outcome 2
	List the basic ingredients of milk and describe their significance and properties.
	20%
	
	20%
	10%
	Before the start of the next academic year

	Outcome 3
	Describe the enzymes and other ingredients of milk.
	20%
	
	20%
	10%
	Before the start of the next academic year

	Outcome 4
	Recognize the causes of changes in milk ingredients.
	
	20%
	20%
	10%
	Before the start of the next academic year

	Outcome 5
	Describe the types of milk and their nutritional and health value, as well as the conditions that must be met according to legal regulations on milk quality
	
	10%
	10%
	5%
	Before the start of the next academic year

	Outcome 6
	Know the legal regulations that prescribe the requirements that fresh raw milk must meet in terms of quality, as well as the possibilities of adulteration, methods of proof and the risk of the 
	
	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
	2.5



Knowledge evaluation on exams 
	Exam prerequisites
	

	OUTCOMES
	Written exam
	Oral exam
	Total
	Pass

	Outcome 1
	Define general terms and physico-chemical properties of milk and describe the formation of milk in the mammary gland.
	10%
	10%
	20%
	10%

	Outcome 2
	List the basic ingredients of milk and describe their significance and properties.
	10%
	10%
	20%
	10%

	Outcome 3
	Describe the enzymes and other ingredients of milk.
	10%
	10%
	20%
	10%

	Outcome 4
	Recognize the causes of changes in milk ingredients.
	10%
	10%
	20%
	10%

	Outcome 5
	Describe the types of milk and their nutritional and health value, as well as the conditions that must be met according to legal regulations on milk quality
	5%
	5%
	10%
	5%

	Outcome 6
	Know the legal regulations that prescribe the requirements that fresh raw milk must meet in terms of quality, as well as the possibilities of adulteration, methods of proof and the risk of the 
	5%
	5%
	10%
	5%

	Total % of grade points
	50
	50
	100
	50

	Share in ECTS
	3.0
	3.0
	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.
	General terms about milk.
	I1
	Sensory assessment of milk quality
	I1

	2.
	Production of milk in the mammary glands
	I1
	Determination of milk density (lactodensimeter and pycnometer)
	I1

	3.
	The influence of nutrition on the chemical composition of milk
	I1
	Determination of milk viscosity according to Höppler
	I1

	4.
	Milk sugar-lactose
	I2
	Milk solids (drying, refractometer and calculation)
	I1

	5.
	Milk lipids - milk fat
	I2
	Determination of milk acidity
	I

	6.
	Milk proteins - casein
	I2
	Milk solids (drying, refractometer and calculation)
	I2

	7.
	Milk proteins - whey proteins and non-protein nitrogen
	I2
	Determination of lactose in milk according to Schoorl-Luff
	I2

	8.
	Milk minerals and milk vitamins
	I3
	Determination of the amount of milk fat in milk according to Gerber
	I2

	9.
	Milk enzymes
	I3
	Milk proteins (formol titration and Kjeldahl method)
	I2

	10.
	Other ingredients of milk
	I3
	Milk proteins (casein and whey proteins)
	I2

	11.
	Causes of changes in milk ingredients
	I4
	Determination of ash in milk
	I3

	12.
	Types of milk
	I5
	Determination of calcium in milk
	I3

	13.
	Nutritional and health value of milk
	I5
	Determining the presence of antibiotics
	I3

	14.
	Legal regulations on milk quality
	I6
	Ability to curdle milk - fermentation test
	I4

	15.
	Residues and adulteration of milk
	I6
	Field teaching (visit to reference laboratory and dairy farm)
	I6



References (compulsory / additional)
	Compulsory
1. Barukčić, I., Božanić, R., Kalit, S., Lisak Jakopović, K., Magdić, V., Matijević, B., Perko, B., Rogelj, I., Stručić, D. (2015): Sirarstvo u teoriji i praksi, Veleučilište u Karlovcu, Karlovac.
2. Božanić, R., Jeličić, I., Bilušić, T. (2010): Analiza mlijeka i mliječnih proizvoda, Priručnik, Plejada, Zagreb.
3. Božanić, R., Lisak Jakopović, K., Barukčić, I. (2018): Vrste mlijeka, Hrvatska mljekarska udruga, Zagreb.
4. Havranek, J., Rupčić, V. (2003): Mlijeko: od farme do mljekare,Hrvatska mljekarska udruga, Zagreb.
5. Matijević, B., Blažić, M. (2008): Primjena spektroskopskih tehnika i kemometrijskih metoda u tehnologiji mlijeka, Mljekarstvo, 58 (2), 151-169.
6. Tratnik, Lj., Božanić, R. (2012): Mlijeko i mliječni proizvodi, Hrvatska mljekarska udruga, Zagreb.

Additional
1. Fox, P.F., Uniacke-Lowe, T., McSweeney, P.L.H., O'Mahony, J.A. (2015): Dairy Chemistry and Biochemistry, Springer, Cham.
2. Kirin, S. (2016): Sirarski priručnik, Hrvatska mljekarska udruga, Zagreb.
3. McSweeney, P.L.H., O'Mahony, J.A. (2016): Advanced Dairy Chemistry, Springer, New York.
4. Nollet, L.M.N., Toldra, F. (2010): Handbook of Dairy Foods Analysis, CRC Press, Boca Raton.
5. Sabadoš, D. (1996): Kontrola i ocjenjivanje kakvoće mlijeka i mliječnih proizvoda, Hrvatsko mljekarsko društvo, Zagreb.
6. Schuck, P., Jeantet, R., Dolivet, A. (2012): Analytical Methods for Food and Dairy Powders, John Wiley & Sons, West Sussex.
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