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Biology 17: The Biology of Food 
 

MW, 1-2 PM; F, 1-3  PM, Leidy Labs. 109 
 

Instructor: Dr. Scott Poethig 
 103E Lynch, 215-898-8915, spoethig@sas.upenn.edu; Office hours: Thursday, 1 to 3, by appt.  

 
 This non-science-majors course presents major themes in biology by examining the nature of food 
and the ways in which humans modify, and have been modified by, the organisms we eat.  The first part of 
the course concerns the chemistry, structure, and physiology of plants and animals, and provides a brief 
introduction to human nutrition. The second part presents fundamental concepts in genetics and evolution as 
illustrated by the origin and genetic modification of domesticated organisms. Finally, we will consider how food 
is produced, and the place of agriculture in the global economy. Lectures will be supplemented by 
demonstrations, laboratory exercises, field trips, and movies. Students will work in small groups on a library- 
or activity-based project, which they will present to the class. 
 
Grading 
      Grades will be based on two midterms (40%), a final exam (30%), a 3-page paper (10%), and an oral 
presentation + 5 page paper, or a service project (20%).  
 
Lectures 
 
Jan. 15 Food and humans: a complex interaction Reese, J., Eating Arlene (pdf) 

Bohannon; Gourmet food, served by 
dogs  (pdf) 
  
 

17 From cells to ecosystems 
Movie: The Queen of Trees 

Biology, Chap. 1 (pdf) 

 

20 Martin Luther King Day (no class)  

22 Chemical composition of food 1 P&S, Chap. 1 

24 Chemical composition of food; Cell biology 
 

P&S, Chap. 1, 2 

27 Cell structure and function P&S, Chap. 2 

29 Metabolism: photosynthesis, respiration, fermentation P&S, pp 54-69 

 

31 Milk: a mammal's first food 
Demonstration: Making cheese, butter, yogurt 

F&C, Milk  (pdf) 

 

 Feb. 3 Animal structure and function: muscle F&C, Meat (pdf) 

5 Plant structure and function P&S, Chap. 3; F&C, Edible plants  (pdf) 

7 Supermarket botany (paper, presentation)   

10 Processed food Twinkie, Deconstructed  (book) 

How I stopped eating food 

12 Food choice in the 21st century, Paul Rozin Rozin, P., The meaning of food 

14 Animal nutrition 

Presentations: USDA food pyramid, Diets 

Biology, Chap. 41 

17 Human nutrition Concepts of energy expenditure 
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19 Midterm exam # 1  

21 Meiosis, Genetics 1  
Presentations: Supermarkets, Fast food 

P&S, pp. 77-80; Chap. 7 pp.103-112 
 
 

24 Genetics 2 P&S, Chap. 7 pp. 103-112 

26 Molecular genetics 1 P&S: Chap. 7 pp. 112-120 

28 Molecular genetics 2 
Presentations: Epigenetics, Food additives 

 

 

Mar. 3 Population genetics and evolution Biology, Chap. 23  (pdf) 
 

 5 Origin of agriculture P&S, Chap. 11 
 

7 Plant and animal domestication 
Presentations:  Seed catalogue, NERICA 

P&S: Chapter 12; Documenting 
domestication (pdf) 
 

10 Spring Break  

12 Spring Break  

14 Spring Break  

17 Cows: evolution, breeding, utilization Portrait of a Burger as a Young Calf 
(book), Diary genomics (pdf) 
 

19 Chickens: evolution, breeding, utilization Boyd, W. Making meat: science, 
technology, and American poultry 
production. (pdf)  

21 Field trip: Marshak Dairy   

24 Plant breeding and hybrid corn 

 

P&S, Chap. 12, pp. 195-198 
Duvick, D. The development of hybrid 
maize  (pdf) 

26 The Green Revolution P&S, Chap. 15, pp. 236-242 
Hargrove, & Coffman, History of IR8  
(pdf); Easerbrook, G. Norman Borlaug 
(pdf) 

28 Plant biotechnology: making GM plants 
Presentations: GM plants, Golden rice 
 

P&S, Chap. 15, pp. 249-260, Herring, 
R.J. Opposition to transgenic 
technologies (pdf) 
 

31 Case study: bananas Peed, M. We have no bananas (pdf) 

April 2 Midterm Exam #2  

4 Field trip: Dupont (TBD)  

7 Agroecology 

 

Edwards et al. The role of agroecology... 
(pdf).  

9 Fishing and aquaculture  

11 Movie: King Corn (Spring Fling)  

14 Conventional agriculture  Miller, F.P, After 10,000 years of 
agriculture…. 
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16 Alternative agricultural systems Sustainable agriculture 

18 Agriculture in developing countries: Movie: Shamba 

Shape-Up 

Purity Gachanga 

 Dirt Poor—fertilizer use in Africa 

Rice, A., A dying breed 

21 The politics of food Rice, A. Agroimperialism 
Kleiman, J., Local food and the 
problem..(pdf) 

23 Hunger and famines; Food aid Young, L., World Hunger 

25 Danielle Swanner: Life on a farm  

28 Presentations (Migrant farm workers, Food stamps, 
UNI 

 

30 Presentations (UNI)  

   

 

Books 

P&S: Levetin, E. and K. McMahon (2008). Plants and Society, 6th edition  

F&C: McGee, H. (2004) On Food and Cooking: the Science and Lore of the Kitchen. 2nd edition.  

Ettlinger, S. (2007) Twinkie, Deconstructed 

Lovenheim, P. (2002) Portrait of a Burger as a Young Calf 

 

STUDENT PROJECTS 
 
You can either make an oral presentation (accompanied by a 5 page paper) on one of the following topics, or 
perform a community service project and then describe your experience to the class at the end of the 
semester.  Oral presentations will be performed in groups of two; community service projects may have larger 
groups of students.  
 
1. The USDA creates the guidelines for national nutrition programs, including school lunches. Its 
recommendations are graphically depicted in the "food pyramid", which was created in 1992. How does the 
USDA decide what Americans should eat?  What are the criteria?  
 
2. Americans spend a great deal of time and money trying to control their weight, and yet are among the most 
overweight people on earth.  Describe 2-3 popular diets and the principles they are based on. Do they work?  
What do nutritionists say is the best way to lose weight? 
 
3.  All American supermarkets look more-or-less the same.  This is not an accident; supermarkets are 
organized on the basis of detailed studies of human behavior. Study the history, organization and operation of 
an American supermarket. 
 
4.  Fast food is pervasive in America. Study how a fast-food restaurant works. What are the ingredients of a 
hamburger, fries and soft drink?  How are they manufactured? How are they cooked?  
 
5.  You are what your mother eats. There is growing concern about the effect of maternal nutrition on the 
post-natal eating habits of her children.  There is even evidence that maternal nutrition can affect the chemical 
structure of the DNA in a fetus (so-called epigenetic effects).  What effect does maternal nutrition have on the 
long-term growth/weight of a child? 
 
6.  There is considerable concern about the effects of food additives and agricultural chemicals (pesticides 
and herbicides) on the safety of the food we eat.  How does the FDA determine if a particular chemical is 
carcinogenetic? Are synthetic chemicals more dangerous than chemicals that occur naturally in food? 
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7.  How to read a seed catalogue: Seed companies (e.g., Johnny’s) usually provide a variety of information 
about the seeds they sell.  Consider the tomato. What is the difference between an heirloom tomato and an 
F1 tomato? Is one better than the other?  What do the letters (e.g. V F2 ) after a cultivar name mean? Are 
vegetable seeds that are produced “organically (OG)” genetically or biochemically different than seeds that 
are produced by conventional means?  What is the difference between a determinate, and an indeterminate 
tomato?  
 
8.  “New Rice for Africa” (NERICA) is the newest domesticated species on earth, and is completely artificial; 
i.e., it was created in a laboratory. Described how this new rice variety was created, and its current status as a 
cultivated crop in Africa. 
 
9. Study the history of the development of transgenic (GM) plants.  Penn’s vice-provost for education, Dr. 
Andrew Binns, was one of the developers of this technology.  Arrange an interview with him to get the first-
hand story of the development of the technology. Design a survey to find out what people know about GM 
food, and give this survey to your friends. You may want to use Survey Monkey 
(www.surveymonkey.com/Default.aspx) for this purpose. 
 
10.  Golden Rice is a GM variety of rice that was engineered to have an increased level of beta-carotene, a 
precursor of vitamin A.  It is often touted as an example of the potential benefits of genetic engineering, but 
after nearly 15 years, it is still unavailable. What is the convoluted story of this crop?  
 
11.  Migrant farm workers: where do they come from and what do they do? Can American agriculture survive 
without them?  
 
12.  "Food stamps are really the only functioning part of the safety net..." How did the food stamp program 
originate, and how does it work?  The cost of the program has increased dramatically in recent years. Why? 
 
 

SERVICE LEARNING OPPORTUNITIES WITH THE URBAN NUTRITION INITIATIVE 
 
1. School Garden Support: 
It always seems like a great idea to build a school garden, but maintaining them is quite the challenge. Your 
job is to support the supervisor of an after-school garden club at a local elementary school (Lea, Huey, or 
Comegys) and together work with a group of young people to grow fruits and vegetables and create a 
healthier community. 
 
Specifically, you will work directly with the supervisor and students, helping engage the group in an activity 
that utilizes the garden as an outdoor classroom such as- crop planning, seeding, harvesting, cooking, etc. A 
main component of the garden project is to integrate with the cooking activities in the school, growing crops 
that are readily available and usable most of the year, such as perennial herbs. 
 
You will integrate media into your lessons (learning by teaching), providing the tools for young people to 
become active participants and agents of change as they find their voice to create a healthier community.  
 
You will work onsite 1x per week for 2 hrs.  
 
Huey Elementary: Mon or Weds 4:15-6:15pm 
Lea Elementary:  
Comegys Elementary: 
 
2. Cooking Crew 
Everyday at Huey Elementary a group of young people (the cooking crew) cook a meal from scratch to serve 
to their peers as after-school snack. This is not normal. In just about every other after-school program in Philly 
public schools the snack is provided by the school food services- and consists of a vacuum sealed tray with a 
sandwich, fruit cocktail, bag of chips, and milk. Most of these ‘lunchables from hell’ are thrown directly into the 
trashcan.  
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But at Huey it’s different, and this alternative is a complex undertaking. Cooking with young people is resource 
intensive- supervision is key to ensure safety and efficiency. Another obstacle to overcome is the logistics- 
finding the space in an underserved public school to transform into a kitchen housing the young chefs, 
implementing a system to transport produce and perishables to the school each day, etc.  
 
 
While the project is possible without Penn student support, it is far better with it. Your role is to help facilitate 
the production of after-school snack with the supervisor Sister Dionna and the young people at Huey. Also, 
you will design, test, and implement one immersive educational experience to connect biology to food, and 
make it relevant to the after-school snack. This could be connected to an ingredient often used (ie yogurt, 
cheese, mayonnaise, etc), a technique (braising, boiling, drying, etc), or anything else. 
 
You will work onsite 1x per week for 2 hrs.  
 
Huey: Mon-Thurs 2:45-4:45pm 
 
3. Fruit Stand 
It can be tough to find a healthy snack for sale nearby a local public school. There are corner stores with 
chips, candy, and soda, pizza shops, and Chinese restaurants. Most of the schools aren’t too close to a 
grocery store, and even when they are nearby, their shelves are also filled with high processed foods, and if 
you’re lucky ripe (but relatively expensive) produce. 
 
In several public schools the students themselves create an alternative, a healthy snack selling business 
called the ‘fruit stand’. Everyday right before school (or after-school) dismissal a small group of young people 
and Penn students work together to process whole fruits into bags of fruit salad, execute marketing strategies, 
practice accounting by keeping the books, sell fruit to their peers, and research and develop ideas to 
continually improve and grow the business. 
 
Your role is to participate in the fruit stand team- working to identify real-world problem solving opportunities 
and engaging the team in tackling them.  
 
You will work onsite 1x per week for 2 hrs.  
 
Huey: Mon-Fri 1:45-3:45 
Lea: Mon-Fri 1:45-3:45, 4:15-6:15 
Comegys: Mon-Thurs 4:15-6:15 
 
 
4. Bartram’s Farm and Community Food Resource Center 
In the middle of southwest Philadelphia, right behind one of the biggest public housing projects (Bartram’s 
Village) in the city and right next to the oldest botanical garden in the country sits a 3-acre, youth driven farm, 
orchard, community garden, greenhouse, and food education facility- The Bartram’s Farm and Community 
Food Resource Center. In this space staff from AUNI and students from local high-schools grow fresh, 
organic, culturally appropriate vegetables and fruits and provide the tools (supplies + knowledge) for others to 
do the same. Each week, a farm stand is run in front of Bartram’s Village selling the healthy produce at 
affordable prices to folks living in the community. 
 
Your role at Bartram’s Farm is to support their activities around a few specific projects. First, the Farm is 
interested in profiling and highlighting the community gardeners who utilize the space through the creation of 
Community Garden Palm Cards, for dissemination at the farm stand. Your job is to gather the content through 
interviews and design the layout of the cards. In addition to the Palm Cards, the Farm also seeks support in 
the creation of signage and brochures. Another project to support involves creating a Community Supported 
Agriculture program to facilitate the equitable distribution of the farm’s produce. Responsibilities to support 
this endeavor include creating marketing materials, gathering supplies, and recruiting a customer base for the 
CSA. 
 
You will work at the farm 1x per week, during a time mutually agreed upon between you and the project 
directors. 
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