

FOOD 3220 Course Outline Winter 2024

FOOD 3220 GRAINS FOR Food & beverages 

Credits: (3-L:0-0)3
Description: The science and technology behind the functionality of major Canadian cereal grains and grain legumes for food and beverage. Grains covered include wheat, barley, oats peas, beans, and lentils in the context of their processing into products such as bread, pasta and beer, and foods high in dietary fibre. Details are presented on the differing physical and chemical attributes of grains to make quality products with focus on the roles of protein, starch, and non-starch polysaccharides. 
Prerequisite:
FOOD 2500 or equivalent
Instructor:
Dr. Trust Beta



Department of Food Science - Room 226 Ellis Building 

E-mail: Trust.Beta@umanitoba.ca 
 
Phone: (204)474-8214
Classes: 342 Ellis Building (MWF 12:30 pm –1:20 pm)

Tours & Lab Demonstrations: Fort Garry campus (MWF 12:30 pm –1:20 pm)
Consultations: 226 Ellis Building (MWF 1:20 pm to 2:00 pm). Feel free to e-mail or post discussion questions on UM Learn.
Texts/References: 

C. W. Wrigley, H. Corke, K. Seetharaman & J. Faubion (editors). Encyclopedia of Food Grains Volumes 1, 2, & 3). Kidlington, Oxford, Waltham, MA. Academic Press, Elsevier. SB188.4.E53 2016
E. K. Arendt & E. Zannini. Cereal Grains for the Food and Beverage Industries. Cambridge: Woodhead Publishing Limited.  TP 434 A74 2013
J. A. Delcour & R. C. Hoseney. Principles of Cereal Science and Technology. St. Paul, MN: American Association of Cereal Chemists International. TX 557.H67 2010
R. C. Hoseney. Principles of Cereal Science and Technology. St. Paul, MN: American Association of Cereal Chemists International. TX 557.H67 1994 
S. R. O. Serna Saldívar. Cereal Grains: Properties, Processing, and Nutritional Attributes. Boca Raton, FL: CRC Press/Taylor & Francis. TX 393 S47 2010
S. R. O. Serna Saldívar. Cereal Grains: Laboratory Reference and Procedures Manual. Boca Raton, FL: CRC Press/Taylor & Francis. SB 189 S47 2012 
B. K. Tiwari & N. Singh. Pulse Chemistry and Technology. Cambridge, UK: Royal Society of Chemistry. TX 558 L4 T59 2012
Other recommended textbooks with online access
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E. K. Arendt & E. Zannini. Cereal Grains for the Food and Beverage Industries. Burlington: Elsevier Science 2013
N. L. Kent & A. D. Evers. Kent's Technology of Cereals. An Introduction for Students of Food Science and Agriculture. Burlington: Elsevier Science 1994
Amalendu. Chakraverty Arun S Mujumdar; Hosahalli S Ramaswamy. Handbook of Postharvest Technology Cereals, Fruits, Vegetables, Tea, and Spices. Hoboken: Taylor and Francis 2003
B. K. Bala (Bilash Kanti). Drying and Storage of Cereal Grains. Wiley InterScience (Online service). Chichester, West Sussex, United Kingdom: John Wiley & Sons, Ltd 2017
Topics to be covered

Part A: Cereal grains with emphasis on wheat, barley, rice, maize and oats
Wheat and other Triticum grains


Structure of the wheat kernel


Carbohydrate composition and properties


Protein composition and properties


Other constituents of the wheat kernel


Milling


Bakery products


Durum wheat products


Products based on other types of wheat

Beverages based on wheat

Maize


Structure of the maize kernel


Carbohydrate composition and properties


Other constituents of the maize kernel


Maize processing


Applications of maize in foods


Applications of maize in beverages

Rice


Structure of the rice kernel


Carbohydrate composition and properties


Other constituents of the rice kernel


Rice processing


Food and beverage applications of rice

Barley


Structure of the barley kernel


Carbohydrate composition and properties


Other constituents of the barley kernel


Barley processing


Applications of barley in foods


Applications of barley in beverages

Oats


Structure of the oat kernel


Carbohydrate composition and properties


Other constituents of the oat kernel


Oat processing


Food and beverage applications of oat

Other cereals and pseudocereals 


Triticale

Rye

Sorghum

Millet

Teff

Buckwheat

Quinoa

Amaranth

Part B: Grain legumes with emphasis on peas, beans and lentils
Structure of Grain Legumes 
Major Constituents of Pulses
Minor Constituents of Pulses
Pulse Proteins
Protein Isolates and Concentrates
Pulse Starch
Properties of Pulses

Post-Harvest Handling of Pulses
Processing of Pulses

Pulse Products and Utilization

Pulse Grain Quality Criteria

Objectives: 

At the end of the course, students should be able to:

· understand the definition of ‘grains’
· delineate differences between cereals and legumes in terms of structure and composition
· visualize and explain the major anatomical features of grains
· understand the distribution of major nutritional components in the grains
· discuss the roles of starch, non-starch polysaccharides and protein as major chemical constituents of grains

· gain fundamental understanding of the grain dry milling process and typical processing steps used to obtain products suitable for consumption and/or for being incorporated in various foods
· acquire a fundamental understanding of the wet milling process and typical processing steps used to make wet milling coproducts

· gain an understanding of the principles of bakery production of bread and baked products 
· understand the major snack food types and the methods of their manufacture
· understand the basic principles of extrusion and its use to transform grains into food products
· achieve a general understanding of the manufacture of breakfast cereals
· understand the malting process and biochemical changes in germinating barley to transform grain into quality malt for beer brewing 
· understand the basic principles involved in the production of traditional fermented grain food and beverage products

Course Evaluation: 

	Evaluation Tool
	Points
	% of Grade
	Date

	Quizzes (iClicker)
	100
	10
	During classes

	Exam 1
	100
	30
	February 16

	Exam 2
	100
	30
	March 27

	Term Paper
	100
	20
	April 1 

	Term Paper Presentations
	100
	10
	April 3 -April 8 


  *To be advised 
Grades:

	A+ 90 - 100%

	A   80 - 89%

	B+ 75 - 79%

	B   67 - 74%

	C+ 61 - 66%

	C   56 - 60%

	D   50 - 55%

	F   Under 50%


ACADEMIC INTEGRITY

Each student in this course is expected to abide by the University of Manitoba Academic Integrity principles. Always remember to reference the work of others that you have used. Also be advised that you are required to complete your assignments independently unless otherwise specified. If you are encouraged to work in a team, ensure that your project complies with the academic integrity regulations. You must do your own work during exams. Inappropriate collaborative behavior and violation of other Academic Integrity principles, will lead to the serious disciplinary action. Visit the Academic Calendar, Student Advocacy, and Academic Integrity web pages for more information and support.

Policy on Plagiarism and Cheating (quote from university calendar):

“To plagiarize is to take ideas or words of another person and pass them off as one’s own. Obviously, it is not necessary to state the source of well known or easily verifiable facts, but students are expected to acknowledge the source of ideas and expressions they use in their written work, whether quoted directly or paraphrased. This applies to diagrams, statistical tables and the like, as well as written material.

It will also be considered plagiarism and/or cheating if a student submits a term paper written in whole or in part by someone other than himself or herself, or copies the answer or answers of a fellow student in any test, examinations or take-home assignments. Plagiarism or any other form of cheating in examinations or term tests is subject to serious academic penalty.”  

Policy on Generative Artificial Intelligence (genAI) technology

Students may choose to use generative artificial intelligence (genAI) tools as they work through the assignments  in this course carefully. This use must be documented in an appendix for each assignment. The documentation should include what tool(s) was/were used, how the tool(s) was/were used, and how the result(s) from the genAI was/were incorporated into the submitted work.
Course Policies on Missed Labs, Missed Exams, Missed Assignments, Late Assignments & Class Participation

Missed Quizzes, Missed Exams or Missed Assignments: No marks will be earned. Accommodation will only be provided for medical reasons or other emergency upon submission of satisfactory documentation. Whenever possible, give prior notification.

Late Assignments: Late assignments attract a penalty of 10% of total marks per business day.  

Class Participation: Bonus points of up to 4% can be earned through active participation in class presentations and discussions of term papers.
	
	
	
	FOOD 3220 Calendar 2024
	
	

	Month
	Day
	Lecture #
	Topic 
	 
	
	

	January
	08
	1
	Introducing grains
	
	
	

	
	10
	2
	Wheat & other Triticum grains
	
	
	

	
	12
	3
	Structure & composition of the wheat kernel
	
	
	

	
	15
	4
	Wheat carbohydrate constituents and properties 
	
	

	
	17
	5
	Wheat protein constituents and properties
	
	
	

	
	19
	6
	Wheat milling (Lab Demonstration)
	
	
	

	
	22
	7
	Bakery products of wheat
	
	
	

	
	24
	8
	Products based on other types of wheat 
	
	

	
	26
	9
	Beverages based on wheat
	
	

	
	29
	10
	Structure & composition of the maize kernel
	
	

	
	31
	11
	Maize processing (dry & wet milling)
	    
	
	

	February
	02
	12
	Application of maize in foods and beverages
	
	
	

	
	05
	13
	Structure & composition of the rice kernel
	
	
	

	
	07
	14
	Application of rice in foods and beverages
	
	
	

	
	09
	15
	Structure & composition of the barley kernel
	
	

	
	12
	16
	Barley processing (malting and milling)
	
	

	
	14
	17
	Application of barley in foods and beverages
	
	

	
	16
	
	Exam 1
	
	
	

	
	19-23
	
	Reading week
	
	
	

	
	26
	18
	Structure & composition of the oat kernel
	
	
	

	
	28
	19
	Application of oats in foods and beverages
	
	
	

	March
	01
	20
	Other cereals and pseudocereals
	
	
	

	
	04
	21
	Grain Storage Tour
	
	

	
	06
	22
	Structure of pulses
	
	

	
	08
	23
	Major constituents of pulses
	
	
	

	
	11
	24
	Minor constituents of pulses
	
	
	

	
	13
	25
	Pulse proteins
	
	
	

	
	15
	26
	Pulse starches
	
	
	

	
	18
	27
	Postharvest handling of pulses
	
	
	

	
	20
	28
	Processing of pulses
	
	
	

	
	22
	29
	Pulse products and utilization
	
	

	
	25
	30
	Pulse grain quality criteria (Pulse Canada Tour)
	
	

	
	27
	
	Exam 2
	
	

	
	29
	
	Good Friday
	
	

	April
	01
	31
	Finalize and submit Term Papers
	
	

	
	03
	32
	Presentations
	
	

	
	05
	33
	Presentations
	
	

	
	08
	34
	Presentations
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