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CHM209H   
The Chemistry of Molecular Gastronomy 

2018 
 
 
Lecture:   Wednesdays, 1-3 pm, LM155 
 
Instructor:   Prof. D. B. Zamble 
  LM 443  
  dzamble@chem.utoronto.ca  
Office hours: 1 h after class, or email to schedule a meeting 
 
TA:   Michael Lacasse 
   michael.lacasse@mail.utoronto.ca 
 
Course Content:  In this course we will examine the chemical and physical processes that occur 
during cooking, and how these transformations produce different flavours and textures.  We will 
focus on the modern practices of molecular gastronomy.  Some of the chemical principles that are 
applied by practitioners of modernist cuisine include macromolecular structure and interactions, 
physical chemistry, and chemical reactivity.  Lectures will include in-class demonstrations.  This 
course is intended for students with no science background, to serve as a breadth requirement.  
 
Grading Scheme:  Independent project 
     Topic outline (due Feb. 7)   5 % 
     Story board  (due March 2)   10 % 
     Peer-to-peer critiques (due March 9)  5 % 
     Finished story board (due April 3)  5 % 
     Video (due April 3)    20 % 
      
    Mid-term (in class, Feb. 14)    15 % 
    Final exam (Exam period)    40 % 
 
Penalty for late course work:      10 % per day 
Bonus: for proven mistake in notes or text (one time):  2 %  
 
 
Prerequisites:  There are no prerequisites for this course.   
 
Text and notes:  There is no required text for this course.  Lecture notes will be posted to the 
class Blackboard site, as well information about the in-class demonstrations and other 
information of interest.  Make every effort to attend all lectures because it is here that the 
fundamental content of the course will be presented and discussed.  An introductory chemistry 
text would be useful, a suggested text is ‘Chemistry, 7th Edition, by McMurray, Fay & Robinson, 
Pearson’.  This book is used in our first year chemistry courses, so there are lots of copies around.  
Another nice reference is ‘The Science of Cooking, by Provost, Colabroy, Brenda & Wallert, 
Wiley’.  This is available online through the utlib catalogue.  Some guided assignments from this 
text will be recommended as practice problems. 
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Course Outline: 
Week  Molecular Gastronomy Topic Chemical Topics 

1 Jan. 10 Introduction • Atoms & molecules 
• Covalent bonds 
• Non-covalent H-bonds 
• States of matter 
• Food molecule: Water 
 

2 Jan. 17 Flavour Molecules • Origins of taste and smell 
• Drawing molecular structures 
• Stereochemistry 
• Receptors 
• Food molecules:  Odorants  
 

3 Jan. 24 Emulsions • Non-covalent dipole interactions  
• Hydrophobic vs hydrophilic 
• Emulsifiers and stabilizers 
• Food molecules:  Fats & Oils 
 

4 Jan. 31 Gels/Thickeners • Ionic interactions 
• Polymers 
• Hydrocolloids 
• Food molecules:  Carbohydrates 
 

5 Feb. 7 Sous-Vide • Energy and enthalpy 
• Cooperativity 
• Protein folding and stability 
• Food molecules:  Proteins 
 

6 Feb. 14 Mid-term test 
 
Acids & Bases 

In-class test (50 min) 
 
• Chemical equilibria 
• Concentration 
• Food molecules: Acids, CO2  
 

7 Feb. 28 Maillard & Caramelization 
Reactions 

• Molecular reactions 
• Chemical kinetics 
• Food molecules:  Amino Acids & Sugars 
 

8 March 7 Color and Foams • Valence bond theory 
• Electronic conjugation 
• Acid/ Base indicators 
• Food molecules:  Minerals 
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9 March 14 Antioxidants • Redox reactions 
• Food molecules:  Vitamins 
 

10 March 21 Food Enzymes • Enzyme catalysis 
• Physiological role 
• Food molecules:  Enzymes  
 

11 March 28 Fermentation • Microbiology 
• Cellular metabolism 
• Ideal gas law 
• Food molecules:  Microorganisms 
 

12 Apr. 4 CHM209 movies Student Videos 
Student choice 

 
 
Turnitin: “Normally, students will be required to submit their course essays to Turnitin.com for a 
review of textual similarity and detection of possible plagiarism. In doing so, students will allow 
their essays to be included as source documents in the Turnitin.com reference database, where 
they will be used solely for the purpose of detecting plagiarism. The terms that apply to the 
University's use of the Turnitin.com service are described on the Turnitin.com web site”.  
 
Absence:  If you miss a test or a significant period of class work through illness or a related 
reason, you should request consideration by submitting a completed University of Toronto 
Student Medical Certificate, which is available at the Faculty of Arts and Science web site. 
 http://www.artsandscience.utoronto.ca/current/forms.shtml 
The document must be presented within one week of the date of the absence.   Only serious 
illness (or equivalent reason) will be accepted as justification for absence (note: the UofT 
Medical Certificate, filled out by your doctor, stating that you saw him/her on a given day is not 
adequate.  Your doctor must certify that you were too sick to attend the test, etc.)  The form of 
consideration extended for a particular item of missed term work will be explained to you when 
you submit the certificate.  
 
Email Policy:  For a response… 
 -All emails must contain a full student name and student number. 
 -Short questions only.  Detailed questions, especially those referring to chemical 
structures should be saved for office hours. These are very difficult to answer over email. 
 
All efforts will be made to return emails within 24 hrs. 
 
Accessibility Needs 
The University of Toronto is committed to accessibility. If you require accommodations for a 
disability, or have any accessibility concerns about the course, the classroom or course materials, 
please contact Accessibility Services as soon as possible: 
disability.services@utoronto.ca  or  http://studentlife.utoronto.ca/accessibility  .  
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