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NU FS 404 Muscle Food Science and Technology 
 
Instructor: Mirko Betti  Phone:  248.1598 
   Fax: 492.6739 
 E-mail: Mirko.Betti@ales.ualberta.ca  
 
Office: 603 General Service Building 
 Department of Agricultural, Food and Nutritional Science 
 
Departmental Office:  4-10 Agriculture Forestry Centre 
 
Class Location: NRE 2-020 
 
1. Course Outcomes 
 

The course focuses on biological, chemical, biochemical and technological aspects of the processing 
of muscle food (meat, poultry and fish). The objectives of the course are: 
• Have a basic understanding on muscle food biochemistry and chemistry; 
• Have a basic understanding on traditional processing of muscle foods; 
• Have an understanding of some of the major problems that occur in muscle food products and 

potential solutions to solve them; 
• Have a basic understanding on the most recent advanced technologies used in muscle food 

processing; 
• Be aware of the terminology, meats, equipments, additives and legislation associated with muscle 

processing; 
• Development of personal and transferable skills (especially practical and report writing skills).  
 
2. Mark Distribution NU FS 404 
 
 Book review assignment (1) 20% 
 Oral Presentation (1) 10% 
 Iº Midterm Exams 20 % 
 IIº Midterm Exams 20 % 
 Final Exam 30 % 
 

Seminar: during the term, students will present one seminar (duration: 12 min + 3 min of 
questions). Suggested topics are: 
 

• How to develop a sustainable meat production system 
• Healthier meat as a functional foods (i.e. unsaturated fatty acids, conjugated linoleic 

acid, fiber, antioxidant vitamins and bioactive peptides) 
• Catfish production and products 
• Tilapia production and products 
• Freeze-drying/lyophilization of meat 

 
The seminar will be marked out of 10. 
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Book review assignment: Each student must complete one book review (see of suggesting 
readings below). The book review will be approximately 1,000 words (roughly 3-4 pages) in length. 
(do a word count on your word processor.) An essential feature of a good book review is the 
reviewer's ability to write concisely so that a comprehensive evaluation of the book can be obtained 
from a brief reading. So, do not write more, write more concisely -- find creative ways to 
communicate your critical evaluation of the book in a short essay. 
 
The point of a scholarly book review is not to summarize the content of the book, but is to evaluate 
critically the author's purpose, thesis, contentions, and methods of analysis. Hence, the bulk of the 
body of one's review essay will be an evaluation of how convincing was the author's presentation of 
his/her thesis, and a commentary on the book's contribution to one's understanding of important 
issues. Among the features you will want to include in a strong review are: 
 

• A discussion of the author's main contentions  
(An explanation of the type of sources the authors utilized, and the methods the 
author employs in choosing and organizing those sources); 

• An assessment of the strong points or shortcomings of the book.  
(How does this book change the way one should think about the subject); 

• Finally, you will want to make references to specific portions of the book to illustrate 
your evaluation. The challenge will be to do as much of this as possible and yet not 
let it interfere with the restricted length of the essay. In other words, find creative 
ways to give examples from the book in a limited space. Obviously, quotations 
should be kept to a minimum, and should rarely exceed one sentence. 

 
Suggested readings (choose one within the following list): 
 

• Beyond Beef: The Rise and Fall of the Cattle Culture by J. Rifkin; 
• Catching Fire: How Cooking Made Us Human by Richard Wrangham; 
• Cheap Meat: Flap Food Nations in the Pacific Islands by Deborah Gewertz and 

Frederick Errington; 
• The Hunting Apes: Meat Eating and the Origins of Human Behavior by Craig B. 

Stanford  
• Cod: A Biography of the Fish That Changed the World by Mark Kurlansky; 
• Animal Factory: The Looming Threat of Industrial Pig, Dairy, and Poultry Farms to 

Humans and the Environment by David Kirby; 
• Diet for a Hot Planet: The Climate Crisis at the End of Your Fork and What You 

Can Do about It by Anna Lappe. 
 
The assignment will be marked out of 20 and has to be submitted electronically to the instructor by 
April 13 (no delays are accepted). 
 
Laboratories: Students in NUFS 404 must attend the laboratory class on Monday afternoon at 2 to 
5 p.m. Four laboratories will be organized starting from February 2009 in Ag/For 2-34.  Please 
watch Web CT for announcements regarding laboratory materials. Topics thought in the laboratory 
lectures will be included in the final exam. 
 
Exams: each exam will focus on the material covered in the lectures and readings for the 
appropriate section of the course.  The exams will be cumulative because information from previous 
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sections will be required to give a complete answer to the questions in the second midterm and final 
exams. However, midterm exams will focus on the sections indicated in the course outline. 
 

Required Course Text: 
Course notes and handouts  
Readings will be assigned and will be available via the Internet.  
 
Information in the readings and course notes will NOT necessarily be covered in the lectures or the 
laboratory sessions of the course but it is expected that students will know this information for 
answering questions in the midterm and final examinations.   
All students at the University of Alberta are subject to the Code of Student Behaviour, as outlined at 
http://www.ualberta.ca/~unisecr/policy/sec30.html. Please familiarize yourself with it and ensure 
that you do not participate in any inappropriate behaviour as defined by the Code. Key components 
of the code include the following statements:  

• 30.3.2(1) Plagiarism: No Student shall submit the words, ideas, images or data of another 
person as the Student’s own in any academic writing, essay, thesis, project, assignment, 
presentation or poster in a course or program of study.  

• 30.3.2(2) c No Student shall represent another’s substantial editorial or compositional 
assistance on an assignment as the Student’s own work. 

 

3. On-Line Coursework using WebCT 
WebCT or personal web site will be used for communication with students. 

Students accessing the course web site from home should be using Netscape 6.2 or higher, or Internet 
Explorer 5.5 or higher. If you require assistance with Internet access or web browsers, contact the 
Computing and Network Services HelpDesk at 492-9400 (email: helpdesk@ualberta.ca).  

If you do not have access to a computer at home, you will be able to access the course web site from 
one of the computing labs on campus.  You may wish to check out the lab schedules available at 
http://www.ualberta.ca/CNS/LABS. 
WebCT can be accessed by going to the University of Alberta’s home page and clicking on the link 
for WebCT.  If that is not successful, you can also type in https://vista2.srv.ualberta.ca.   
Once you are into the system, click on the link for University of Alberta.   
That will take you to the log in for WebCT.  Enter your GPU id and password.   
You should see a list of courses, including NUFS 404 Meat and meat products. 
To enter the NUFS 404 WebCT site, click on the course link. 
 
Feedback: Please provide the instructor and TA’s with feedback as to how you would like to see 
the course run more effectively. A discussion topic in WebCT has been set up for this purpose. All 
messages in the discussion titled “Feedback” will be posted anonymously. 

 

4. Course Outline 
The following course outline summarizes the lectures that will be given in the course, the 
appropriate section of the class notes should be read prior to each lecture.  The schedule for 
exercises and examinations, and due dates for seminars are shown in bold type. 
The course will be divided in four main parts: 
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PART 1: BIOCHEMICAL, CHEMICAL AND NUTRITONAL ASPECTS OF MUSCLE 
FOODS 
 

• Importance and costs associated with animal protein production 
• Muscle proteins: chemical structure and functions 
• Muscle lipids 
• Biochemical, chemical, and physical aspects of muscle conversion to meat 
• Factors affecting the quality of muscle food 
• Nutritional value of muscle foods 

 
PART 2: MUSCLE FOOD PROCESSING 
 

• Functionality of muscle proteins (water holding capacity, emulsification capacity and 
stability, foaming properties and gelation) 

• Comminuted and emulsified meat product technology 
• Fundamentals of meat curing technology (ham production) 
• Fundamentals of meat marination technology 
• Battered and breaded muscle food products technology  
• Non meat ingredients used in meat processing (NaCl, binders, fillers, colorants, 

flavoring agents, spices,  smoking agents, antioxidants) 
• Fish and meat protein isolate (“surimi” technology) 

 

PART 3: MUSCLE FOOD HYGIENE 
 

PART 4 ADVANCED TECHNOLOGIES FOR MUSCLE FOOD PROCESSING 
 

• Application of high hydrostatic pressure to meat and meat processing  
• New approaches for the development of functional meat products 
• Possibilities for an in-vitro meat production system 

 
PART 5: MEAT, POULTRY AND FISH BY-PRODUCTS UTILIZATION 
 

• Rendering process 
• Gelatin production 
• Glycosoaminoglycans (GAG) extraction from animal and fish biomass 

 



 

  © 2011 Betti 
  AFNS, University of Alberta 

TENTATIVE PROGRAMMING 
 
Lecture 
schedule Date Topic 

  1. BIOCHEMICAL, CHEMICAL AND NUTRITONAL ASPECTS 
OF MUSCLE FOODS 

1 Jan 10 Course presentation 
2 Jan 12 Importance and costs associated with muscle food protein production 
3 Jan 14 Muscle proteins: chemical structure and functions 
4 Jan 17 Muscle proteins: chemical structure and functions 
5 Jan 19 Muscle food lipids 
6 Jan 21 Biochemical, chemical, and physical aspects of muscle conversion to meat 
7 Jan 24 Biochemical, chemical, and physical aspects of muscle conversion to meat 
8 Jan 26 Biochemical, chemical, and physical aspects of muscle conversion to meat 
9 Jan 28 Factors affecting the quality of muscle food 
10 Jan 31 Nutritional value of muscle foods 
  Feb 2 FIRST MID TERM EXAM (45 minutes) 
   
  2. MUSCLE FOOD PROCESSING 
11 Feb 4 Functionality of muscle proteins (water holding capacity, emulsification capacity and 

stability, foaming properties and gelation) (Dr D. Omana) 
12 Feb 7 Functionality of muscle proteins (water holding capacity, emulsification capacity and 

stability, foaming properties and gelation) 
13 Feb 9 Non meat ingredients (NaCl, binders, fillers, colorants, flavoring agents, spices, smoking 

agents, antioxidants) 
14 Feb 11 Comminuted and emulsified meat product technology 
15 Feb 14 Comminuted and emulsified meat product technology 
16 Feb 16 Fermented meat products  
17 Feb 18 Fermented meat products (meat starters) (Dr. Michael Gaenzle) 
18 Feb 23 Fundamentals of meat curing technology 
19 Feb 28 Fundamentals of meat marination technology 
20 March 2 Battered and breaded muscle food products technology 
21 March 4 Battered and breaded muscle food products technology 
22 March 7 Fish and meat protein isolate (“surimi” technology)(Y. Hrynets, PhD candidate) 
23 March 9 Fish and meat protein isolate (“surimi” technology)(Y. Hrynets, PhD candidate)  
 March 11 SECOND MID TERM EXAM (45 minutes) 
  3. MEAT HYGIENE 
24 March 14 Meat Microbiology (Dr Lyn McMullen) 
25 March 16 Meat Microbiology (Dr Lyn McMullen) 
  4. ADVANCED TECHNOLOGIES FOR MUSCLE FOOD 

PROCESSING 
26 March 18 Application of high hydrostatic pressure to meat and meat processing (Dr D. Omana) 
27 March 21 New approaches for the development of functional meat products 
28 March 23 New approaches for the development of functional meat products 
29 March 25 Possibilities for an in-vitro meat production system 
  5. MEAT, POULTRY AND FISH BY-PRODUCTS 
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30 March 28 Rendering process 
31 March 30 Rendering process 
32 April 1 Gelatin Production 
33 April 4 Glycosoaminoglycans (GAG) extraction from animal and fish biomass 
34 April 6 STUDENT PRESENTATIONS (12 minutes per student) 
35 April 8 STUDENT PRESENTATIONS (12 minutes per student) 
36 April 11 STUDENT PRESENTATIONS (12 minutes per student) 
37 April 13 STUDENT PRESENTATIONS (12 minutes per student) 
 April 

(TBD) 
FINAL EXAM (120 minutes) 

 


