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NU FS 425 

Methods and Applications in Nutritional Product Development 

& Quality Assurance 
 

 

Instructors: Dr. Mirko Betti      Phone: 780 248 1598 

E-mail: mirko.betti@ales.ualberta.ca  

Office: 603 General Service Building (GSB) 

Department of Agricultural, Food and Nutritional Science 

 

Dr.  Maurice Ndagijimana     Phone: 780 974 4800 

E-mail: ndagijim@ualberta.ca  

Office: 3-32 Ag/For Centre 

Department of Agricultural, Food and Nutritional Science 

 

 

Teaching   

Assistant: Hong Pui Khoon (Ph.D. candidate)    Phone: 780 686 1702 

E-mail: puikhoon@ualberta.ca  

Office: 6-52 General Service Building (GSB) 

Department of Agricultural, Food and Nutritional Science 

 

Class Location:   CAB 273 

Group Work:   GSB 211 

 

Lecture Times:   Monday/Wednesday/Friday (11:00 – 11:50am) 

Group Work:   Wednesday (2:00 – 4:50 pm) 

 

Office Hours: Appointments with instructors can be arranged over email. 

 

Note: Emails sent to instructors and TAs will be responded to within 24 hours of receipt. Emails and 

phone calls will be returned only during regular business hours. 

 

Prerequisites: NU FS 356, NU FS 374; co-requisite: NU FS 352. Students should carefully check the 

prerequisites and contact the instructors if they do not meet the course requirements. 

 

1. Course Description and Objectives 
 

The course will address principles and concepts of product development but will focus on recent 

developments and trends in food science as well as emerging technologies and ideas. Lectures will be 

delivered by experts in the field on various contemporary topics in food science. Major projects 

investigated by students will focus on highly novel and futuristic ideas in food science. 
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This capstone course focuses on integration and application of knowledge and tools obtained 

through the Nutrition and Food Science Program to new concepts in nutrition, food technology and 

product development. Key to this course are the abilities of students to build upon existing tools and 

concepts and apply them to novel ideas.  

 

The aims of this course are to advance students’ skills in critical reading, writing, discussion, 

presentation and communication for both scientific and layperson audiences. This will be 

accomplished through the assigned presentations and reports. Resourcefulness beyond literature 

searches will be critical to excelling in this course, as many research topics are highly novel and 

relatively uninvestigated. Communication with experts is encouraged as a method of obtaining 

information, and opportunities for interaction with experts will arise with various invited guest 

speakers from academic, industry and/or government organizations. 

 

 

2. Course Format 

 
� Lectures and Seminars by instructors or guest speakers on selected current topics or issues 

pertaining to nutrition and food science and the objectives of this course 

 

� Group research project on a given topic under the guidance of an academic mentor 

 

� Reports and presentations by students pertinent to the objectives of the assignments (see 

below). 

 

3. Course Outcomes 
 

� The students will integrate and apply knowledge obtained from their undergraduate program 

to novel food science ideas through a team project mentored by the instructors 

� Students will be able to efficiently compile literature from various sources, including scientific 

journal databases, books, web resources and interaction with experts in the field  

� Students will address gathered information critically, with a focus on interpretation of 

scientific data with the goal of providing reliable recommendations for product development 

� Students will be able to effectively summarize highly technical and scientific information 

understandably 

� Students will develop their oral and written communication skills to convey essential aspects 

of ideas to various target audiences 

 

4. Course Material 
 

There is no required textbook for this course. Students are expected to use their resourcefulness to 

obtain information for their research projects. 
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5. Evaluation and Grading  
 

All assignments are due by 4:30 pm on the date indicated in the course syllabus. Assignments should 

be submitted electronically and as a hardcopy to one of the teaching assistants or course instructors. 

Late assignments will be accepted until 48 hours past the due date but will be penalized 20% off the 

total possible mark per day. Assignments handed in after 48 hours will not be accepted and a mark of 

0 (zero) will be given. 

 

Assignment Due Date Proportion of Grade (%) 

Invitation of a guest speaker 

 

• Appropriate selection of speaker 

• Appropriate invitation letter 

guidance and hosting of speaker 

• Introduction of speaker and 

moderation of discussion 

Monday Feb 13, 2012 15% 

 

5% 

5% 

 

5% 

 

Final report 

 

• Evaluation by course instructors 

• Self-evaluation (students)* 

Friday Apr 11, 2012 

 

 

30% 

 

20%  

10% 

   

Book review assignment  Friday Apr 11, 2012 20% 

Poster presentation Wednesday Apr 13, 2012 20% 

Executive summary presentation Wednesday Apr 13, 2012 15% 

 

* Self-evaluation: Students give a mark from 0 (lowest) to 10 (highest) to all group members.  

 

6. Assignment Details 
 

6.1 Book Review Assignment (20%) 

 

Each student must select one book to review from the list of suggested readings seen below. The 

review should be approximately 1000 words. A successful book review will be a brief yet 

comprehensive evaluation; it will be important to use creative ways to communicate your critical 

evaluation concisely and powerfully. 

 

The objective of this book review is to critically evaluate the author’s thesis, contentions, and 

methods of analysis, not to summarize the book’s contents. References to specific portions of the 

book will be required. Compelling quotations will be necessary but should not extend much beyond 

one line in length. This must be done carefully to make strong points while not interfering with the 

length requirements of the essay.  

 

Features of a strong review include: 
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� A discussion of the author's main contentions 

� An evaluation of the type of sources the authors utilized, and the methods the author 

employs in organizing those sources 

� An assessment of the strong points or shortcomings of the book 

� The effectiveness of the books arguments: How does this book change the way one 

should think about the subject? 
 

Suggested readings: 
 

 The Omnivore's Dilemma: A Natural History of Four Meals by Michael Pollan; 

 Beyond Beef: The Rise and Fall of the Cattle Culture by J. Rifkin; 

 Catching Fire: How Cooking Made Us Human by Richard Wrangham; 

 The Vertical Farm: Feeding the World in the 21st Century by Dickson Despommier; 

 Eating Animals by Safran Foer; 

 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 Vegetarian Myth: Food, Justice, and Sustainability by Lierre Keith; 

 A Biodynamic Farm, for Growing Wholesome Food by Hugh Lovel; 

 High Tech Harvest: Understanding Genetically Modified Food Plants by Paul Lurquin; 

 Empires of Food: Feast, Famine, and the Rise and Fall of Civilizations by Evan D.G. 

Fraser; 

 An Edible History of Humanity by Tom Standage; 

 The Coming Famine: The Global Food Crisis and What We Can Do to Avoid It by Julian 

Cribb. 
 

The assignment will be marked out of 20 and should be submitted electronically and as a hard copy 

to the instructor by April 11, 2012 by 4:30pm.  

 

6.2 Group Assignment: Research Paper (30%), Poster Presentation (20%), and Invitation of a Guest 

Speaker (15%)  

 

Students will form groups of three to four members and will choose a topic from the list below (see 

page 9) and work on the project under the guidance of one of the instructors. Student groups will 

send Dr. Betti a list of the topics ordered by preference by email by January 16, 2012. Groups will be 

notified of their topic shortly thereafter. Group projects may vary depending on the topic and 

academic and instructor. 
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6.2.1 Research Paper (30%) 

The research paper is expected to be 25 pages maximum, 12 point Times New Roman and 1.5 

line spacing, excluding references, tables and figures. The report should be written as a group 

in manuscript format, therefore students must choose a suitable journal and be familiar with 

the “Guide for Authors” available on the journal website prior to writing the manuscript. It is 

important that students strictly adhere to the journals’ guidelines.  

 

6.2.2 Poster Presentation (20%) 

Students will also be expected to create a poster summarizing the contents of the research 

paper. The poster should resemble a giant brochure that will be easily understood by the 

general public.  Posters will be presented at a public poster symposium, and poster 

presentation will be graded by special guests invited to the event. 

 

6.2.3 Invitation of a Guest Speaker (15%)  

Student groups are required to invite one relevant guest speaker to give a lecture on their 

group project topic. Guest speakers could be academics from the Department of AFNS or the 

University of Alberta, government or industry representatives, or members of an industry 

association. The project mentor should not be chosen as the guest speaker. While it may not 

be possible to invite a guest with direct expertise on your topic, students are encouraged to 

find a speaker with relevant and complementary expertise. The course instructors must be 

informed and the letter of invitation must be presented for approval prior to inviting the 

guest speaker. Be mindful of the busy schedules of your invited guest speakers; it is necessary 

to make arrangements as early as possible. The instructors will have a list of dates and times 

when guest lecturers can be scheduled to speak. These will be booked by student groups on a 

first come first serve basis. 

 

6.3 Executive Summary of Presentations (15%)  

Students are required to attend all lectures given in class by the course instructors and invited guest 

speakers. In order to facilitate knowledge transfer, students will prepare an executive summary of 

two guest speaker presentations. Students can not summarize presentations on their own group 

project topic. The summary must be one page, single spaced, 12 point Times New Roman. It must 

include the title of presentation; name of presenter; affiliation; background; key messages; and 

conclusions. Summaries are due April 13, 2010 by 4:30pm. 

 

7.  Representative Evaluative Course Material  
 

Representative evaluative course material can not be provided since the assignments are new and 

different from those of previous courses. Students will be given grading rubrics for all assignments 

with detailed instructions on how to prepare the research paper, executive summary, and poster. 
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8. Course Timetable (tentative) 
 

Day Date Topics 

WEEK 1  

 Jan 9 Introduction to NUFS 425 (Dr. Betti and Dr. Ndagijimana) 

 Jan 11 Lecture - Food systems: how our food is produced (Dr. Betti) 

 Afternoon Laboratory / Group Work 

 Jan 13 Lecture - Food systems: how our food is produced continued(Dr. Betti) 

WEEK 2  

 Jan 16 Lecture - New Concepts in Food Science: Blurring the Line Between Food 

and Pharma (Dr. Betti) 

 Jan 18 Lecture - Personalized Diets: The Nutrition Paradigm Shift from 

Populations to Individuals (Dr. Betti) 

 Afternoon Laboratory / Group Work 

 Jan 20 Lecture - New Food Product Development (Dr. Betti) 

WEEK 3  

 Jan 23 Lecture - New Food Product Development continued (Dr. Betti) 

 Jan 25 Lecture - Emerging Food Technologies: High Pressure Processing  (Dr. 

Betti) 

 Afternoon Laboratory / Group Work 

 Jan 27 Lecture - The Application of Supercritical fluid  to food processing (Dr. 

Saldana) 

WEEK 4  

 Jan 30 Lecture - Emerging Food Technologies: Pulsed Electric Field Processing 

(Dr. Ndagijimana) 

 Feb 1 Seminar - Fermented Foods for Celiac Sufferers  (Dr. Ndagijimana) 

 Afternoon Laboratory / Group Work 

 Feb 3 Seminar - Lactose-Free Products (Dr. Ndagijimana) 

WEEK 5 Seminar – Fermented Tofu (Dr. Ndagijimana) 

 Feb 6 Seminar - Strategies for Accelerated Cheese Ripening   (Dr. Ndagijimana) 

 Feb 8 Seminar - Fermented Cassava for Developing Countries (Dr. Ndagijimana) 

 Afternoon Laboratory / Group Work 

 Feb 10 Seminar - Symbiotic cookies: determination of their functionality by an 

“omic” approach (Dr. Ndagijimana) 

WEEK 6  

 Feb 13 Seminar - Enriching Food Products with Omega-3s (Dr. Betti)  

Deadline invitation of a guest speaker 

 Feb 15 Seminar - Enriching Food Products with Omega-3s continued (Dr. Betti) 

 Afternoon Laboratory / Group Work 

 Feb 17 Seminar - The Use of Beta Glucans as a Partial Salt Replacer in Meat 

Products (Dr. Betti) 

   

WEEK 7  

 Feb 21 Reading Week – no class 

 Feb 23 Reading Week – no class 

 Feb 25 Reading Week – no class 
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WEEK 8  

 Feb 27 Seminar - Improving Meat Quality with Gene Technology (Dr. G. Plastow) 

 Feb 29 Seminar  -  Meet the New Meat: In Vitro Cultured Meat (Dr. Betti) 

 Afternoon Laboratory / Group Work 

 Mar 2 Seminar - Development of functional pasta enriched in bioactive 

compounds (Dr. Betti) 

WEEK 9  

 Mar 5 Seminar - Exploiting  By-Products of Pasta/Noodle Processing (Dr. 

Ndagijimana) 

 Mar 7  Guest Speaker TBA 

 Afternoon Laboratory / Group Work 

 Mar 9 Guest Speaker TBA 

WEEK 10  

 Mar 12 Guest Speaker TBA 

 Afternoon Laboratory / Group Work 

 Mar 14 Guest Speaker TBA 

 Afternoon Laboratory / Group Work 

 Mar 16 Guest Speaker TBA  

WEEK 11  

 Mar 19 Guest Speaker TBA 

 Mar 21 Guest Speaker TBA 

 Afternoon Laboratory / Group Work 

 Mar 23 Guest Speaker TBA 

WEEK 12  

 Mar 26 Guest Speaker TBA 

 Mar 28 Guest Speaker TBA 

 Afternoon Laboratory / Group Work 

 March 30 Seminar - Use of oxylipins to improve the shelf-life of minimally 

processed fruits (Dr. Ndagijimana) 

WEEK 13  

 Apr 2 Seminar – Prebiotics and Probiotics in Fermented Meat Products (Prof. 

M. E. Guerzoni  from University of Bologna, Italy) (TBC) 

 Apr 4 Lecture - Effective Poster Design and Presentation (Dr. Ndagijimana) 

 Afternoon Laboratory / Group Work 

   

WEEK 14  

 Apr 11 Seminar by  Colin Farnum, Senior Director, Innovation and Technology at 

Maple Leaf Foods (TBC) 

Deadline Final Report  and Book Review Assignment 

 Apr 13 Celebrating the End of the Course 

Deadline Self-evaluation and Executive Summary - Poster Presentation -  

 

TBA: too be assigned 

TBC: to be confirmed 

 

 



9 

 

9. Group Assignment Topics:  
Research Paper (30%), Poster Presentation (20%), and Invitation of a Guest Speaker  (15%)  

 

Student groups will choose a topic from the list below and work on the project under the guidance of 

the instructors. Student groups will send Dr. Betti a list of the topics ordered by preference by email 

by January 16, 2012. Groups will be notified of their topic shortly thereafter.  

 

The following topics were selected for their novelty, implications for industry and relevance to 

product development. Because these are emerging topics with relatively little prior investigation, 

students are encouraged to personally converse with and contact relevant experts in the field in 

addition to the robust literature researching. The questions mentioned in each topic are to function 

as loose guidelines only. Work with your mentor and make your own inferences as to the direction of 

your project as you begin to delve deeper into the research.   

 

1. Mood Food: Increasing the level of nootropic nutrients in foods 

There are several foods that contain molecules that are or resemble neurotransmitters (i.e. GABA 

containing foods), which directly affect brain activity, and therefore moods. What are they and what 

are their effects? What issues surround this topic? 

 

2. A New Sensation: Kokumi and methods for developing it in foods 

Kokumi has been identified as the Japanese as a new “flavour” which is not so easy to define. What 

causes the kokumi sensation? How does it work? What foods are inherently kokumi? How can 

kokumi be exploited and used in product development? 

 

3. Food for Space Travel: How do you keep food fresh on a three-year round-trip to Mars? 

Long term space missions might be becoming a reality for the common public. The greatest challenge 

for space travel for now and the future are creating nutritionally adequate diets and food 

preservation techniques. What is required to keep food fresh on long term space missions? 

 

4. The Omega-3 Prerequisite: Enhancing levels of stearidonic acid (SDA) in oilseeds with 

genetic modification 

What is necessary for enhancing the SDA levels in oilseeds? What are the implications of enhanced 

SDA for oilseeds as a consumer product or an animal feed? What are further possible applications? 

 

5. Hypoallergenic Foods: How can fermentation reduce allergenicity in food products? 

Food allergies are a growing concern especially in Western countries. There are certain methods for 

overcoming the potentially disastrous effects of allergies, for both individuals and industries. What is 

the role of fermentation in reducing allergenicity? What are the concerns? What are the 

applications? 

 

6. Organic and Biodynamic Foods: Compare, contrast, evaluate 

What are appropriate definitions of organic and biodynamic foods? How do they compare? What are 

potential benefits? What significant differences exist? 
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7. Foods for Pain Relief: Utilizing Anti-Inflammatory Nutrients Food and Drink Products 

What foods have anti-inflammatory properties? Why? What is the mechanism of action? What are 

possible applications of foods with anti-inflammatory properties? Can these properties be exploited? 

 

8. Delivery systems: Nanoencapsulation of Food Ingredients in Lipid or Protein Nanoparticles 

Why should food ingredients be nanoencapsulated? How does it work? What are the criticisms? 

What are the different nanoencapsulation methods? What are the benefits / disadvantages of each 

encapsulation method? 

 

9. Opioids In Common Food Products: Addictive Peptides In Meat, Dairy and Grains 

What foods contain opioid compounds? How? What is the mechanism of action? What are the 

possible applications of foods with opioids? Can these properties be exploited? What are the 

limitations? 

 

10. The African Super Food: Applications of the Baobab Fruit 

Why is the baobab fruit a super food? How can the fruit and its properties be exploited? What are 

possible applications for industry? What are the Implications of exploiting the baobab fruit?  

 

 

READ CAREFULLY 

Academic Integrity 

“The University of Alberta is committed to the highest standards of academic integrity and honesty. Students 

are expected to be familiar with these standards regarding academic honesty and to uphold the policies of the 

University in this respect. Students are particularly urged to familiarize themselves with the provisions of the 

Code of Student Behaviour (www.ualberta.ca/secretariat/appeals.htm) and avoid any behaviour which could 

potentially result in suspicions of cheating, plagiarism, misrepresentation of facts and/or participation in an 

offence. Academic dishonesty is a serious offence and can result in suspension or expulsion from the 

University.”  (GFC 2003)  

Code of Student Behaviour 

“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 behavior as defined by the Code. Key components of the code include the 

following statements.  

30.3.2(1) 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.” 
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If you have any questions or concerns about the code, particularly as it pertains to assignments, internet and 

library research, use of previous class notes and interviews or discussions with others, please speak with the 

instructor. 

 


