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PULSE OF THE PLANET




Theme:  Flavor Science
Title:  Microorganisms, Food, and Flavor
Overview:  Throughout history, culture, fads, and tradition, microorganisms have been major players in many of the (common) foods we enjoy.  They enhance the flavor of some foods producing a desirable quality.  The other side of this is that some foods have been proven to control microbe growth and other health benefits.  

Grade Level:  9-12

Subject Matter:

· Biology

· Biochemistry

· Microbiology

Duration:  3-4, 50-minute lessons
National Standards Addressed:

Physical Science:

· Structure and properties of matter

Science and Technology:

· Abilities of technological design

· Understandings about science and technology
History and Nature of Science:

· Science as a human endeavor

· Nature of scientific knowledge

Objectives:
By the end of the lesson, the students will be able to:

· Identify and describe how microorganisms and yeast have affected out culinary, social, and economic cultures.

· Describe the taste involved is some of the foods.
Materials:

· Internet

· Computers

· Recipe/food materials
Procedure:
1. Hook:

a. Have students sample the following foods:

i. Blue cheese

ii. Root beer (soda) – this is no longer fermented obviously, but it used to be made from sassafras roots.

iii. Cottage Cheese

iv. Sauerkraut

2. Microorganisms, Food, and Flavor Research Project

a. Students can work in pairs.

b. Students will pick from a food or spice that has been or is affected by microorganisms (or vice-versa).

i. The students will research the food-microorganism relationship with respect to:

1. Biological processes of the microorganism and the food

2. Name of the microorganism

3. Origin of the food

4. Flavor

5. Taste

6. Smell

7. Antiseptic quality

ii. The students will write a two-page essay on the above qualities.

c. Handout the sheet entitled:  “Microorganisms, Food, and Flavor Research Project” to each student.
i. Go over the objective, procedure and final product.

ii. There will be some students that will choose the same topic, be sure to limit replica topics according to your class size.

iii. Provide two days in class to research.  If they need more time, it will be independent of class.

iv. Establish a date in which everything is due.

3. Food Fair

a. Hand out the “Food Fair” assignment sheet.

b. Meet with each pair of students to discuss what their food will be.

c. Establish a date for the “Food Fair.”

Handouts:

Microorganisms, Food, and Flavor Research Project

Objective:  Discover the relationships between the role of microorganisms and food.

Procedure:

1. Tell the teacher once you have chosen the food item you wish to do research on.  You may choose between foods that have been altered by microbes, fungus, and/or molds or foods that are antimicrobial:

· Sour milk cheese

· Sauerkraut

· Blue Cheese

· Camembert Cheese

· Brie

· Sourdough

· Bread

· Yogurt

· Butter

· Gruyere cheese

· Soy sauce

· Wine

· Pickles

· Any other pre-approved food

Antimicrobial foods:

· Honey

· Garlic

· Onion

· Allspice

· Oregano

· Salt

· Any other pre-approved food

2. Receive the handout specific to your food and begin research.

3. Observe the due-dates.

4. During your research, think about a possible recipe of your food.  

Essay Specifics for altered food:

· List the microorganisms involved – genus and species.  

· Discuss the organisms life cycle:

· What it feeds on.

· Aerobic or anaerobic.

· How did the organism got in or on the food.

· Does the microorganism remain alive when you consume it or is the food free of the microbe?

· Describe how its waste products influence food and flavor.

· Describe how the food is altered from the microorganism’s involvement.

· Discuss the origin of the food – time, place, and culture.

· Retell any stories that surround its discovery.

· Report on any special benefits that the food has for the consumer.

· Describe any dangers that may exist from consuming the food.

Essay specifics for Antimicrobial foods:

· List the microbes that are susceptible to the food.

· Describe the molecules that cause the desired antimicrobial action.

· Describe how the food interferes with the growth and development of the microbes.

· Discuss historical and cultural uses for the food.

· List and describe any historical, anecdotal instances behind the food.

Formatting:

· Two page paper (close to, but not to exceed two pages)

· 12 point font

· 1” margins

· Double spaced

· Use the school endorsed style of citations (typically MLA format).

· Include a reference page
References:

Note:  Although this is a comprehensive list of resources, if you feel that your topic is not covered sufficiently, feel free to use the internet, library, etc.

Pulse of the Planet programs #2471 “Spices: Germ Killers”

Pulse of the Planet program #2472 “Spice Cabinet: Medicine Cabinet” 

Pulse of the Planet program #2474 “Spices & Microorganisms: Evolution” 

Antimicrobial Effects of Spices and Herbs – Hospitality Institute of Technology and Management 

http://www.hi-tm.com/Documents/Spices.html
Antimicrobial Functions of Spices: Why Some Like It Hot  (PDF report) – Jennifer Billing / Paul Sherman / Quarterly Review of Biology 73(1) 1998

http://www.unl.edu/rhames/courses/ppoint/spice.pdf
Darwinian Gastronomy: Why We Use Spices – University of Toronto 

http://www.scar.utoronto.ca/~burton/foodcourse/spices.html
Spicy Foods: Chemistry is History – Science in Action 

http://sxxz.blogspot.com/2005/06/spicy-foods-chemistry-is-history.html
Spicy Food Medical Advantages Info – Spicyfood101.com

http://www.spicyfood101.com/Spicy-Food-Medical-Advantages.html
History of Salt – Salt Institute

http://www.saltinstitute.org/38.html
Food Fermentation (see more topics in right and left columns) – Microbiologyprocedure.com

http://www.microbiologyprocedure.com/food-microbiology/food-fermentation.htm
Fankhauser’s Cheese Page (scroll down) – University of Cincinnati Clermont College

http://biology.clc.uc.edu/Fankhauser/Cheese/cheese.html
Garlic the Wonder Food – Healingdaily.com

http://www.healingdaily.com/detoxification-diet/garlic.htm
The Healing Foods Pyramid – University of Michigan 

http://www.med.umich.edu/UMIM/clinical/pyramid/index.htm
Getting to Know “Friendly Bacteria” – NIH

http://nccam.nih.gov/news/newsletter/2006_summer/bacteria.htm
Introduction to Probiotics – NIH

http://nccam.nih.gov/health/probiotics/
Bacteria in the Food Industry – MSN Encarta

http://encarta.msn.com/encyclopedia_761574409_5/bacteria.html
Fermentation – MSN Encarta

http://encarta.msn.com/encyclopedia_761578835/fermentation.html
What is Fermentation? – Bionewsonline.com

http://www.bionewsonline.com/4/what_is_fermentation.htm
Fermentation and Food – Expolratorium.edu

http://www.exploratorium.edu/cooking/pickles/fermentation.html
Fermented Food: Safer to Eat – Eden Foundation 

http://www.eden-foundation.org/project/ferment.html
What’s So Wild About Fermentation? – Wildfermentation.com

http://wildfermentation.com/about.php?page=wild
The Food Timeline – Foodtimeline.org

http://www.foodtimeline.org/
Cellular Respiration and Fermentation – University of Cincinnati Clermont College

http://biology.clc.uc.edu/Courses/bio104/cellresp.htm
Microbial Fermentations: Changed the Course of Human History – Access Excellence / National Health Museum 

http://www.accessexcellence.org/LC/SS/ferm_background.php
Antibiotics in Action (teacher’s guide) – Chemical Heritage Foundation

http://www.chemheritage.org/educationalservices/pharm/tg/antibiot/home.htm
Cheesescience.net 

http://www.cheesescience.net/
Dairy Science and Food Technology Web Site (see more topics in left column)  

http://www.dairyscience.info/
How We Make Our Cheese – Cowgirlcreamery.com

http://www.cowgirlcreamery.com/makingit.asp
Bread Science 101 – Exploratorium.edu

http://www.exploratorium.edu/cooking/bread/bread_science.html
Science of Bread Links – Exploratorium.edu

http://www.exploratorium.edu/cooking/bread/links.html#health
How Sourdough Bread Works? – Howstuffworks.com

http://recipes.howstuffworks.com/sourdough2.htm
The Wine Makers Toolkit – Newworldwinemaker.com

http://www.newworldwinemaker.com/
The Science and Technology of Wine Making – Guiseppe Zeppa / Turin University / Dairy Science and Food Technology Web Site

http://www.dairyscience.info/htm/wine.htm
“Spice of Life” – Taste.com

http://www.taste.com.au/news+features/articles/554/spice+of+life
“Spices May Reduce Escherichia Coli O157:H7 In Meat” (08/21/98)  – Science Daily 
http://www.sciencedaily.com/releases/1998/07/980721081028.htm
“How Spicy Food Can Kill Cancers” (01/09/07) – BBC News

http://news.bbc.co.uk/2/hi/health/6244715.stm
“8,000-Year-Old Wine Unearthed in Georgia” (12/28/03) – Stoneoages.com

http://www.stonepages.com/news/archives/000498.html
“Food-Friendly Bugs Do The Body Good” (03/03) – Food Insight / International Food Information Council 

http://www.ific.org/foodinsight/2003/ma/friendlybugsfi203.cfm
“Anti-Bacterial Food” – Kidsnewsroom.org

http://www.kidsnewsroom.org/newsissues/071604/index.asp?page=Picofweek
The Effect of Yeast on Different Fruit Juices (experiment) – All-science-fair-projects.com

http://www.all-science-fair-projects.com/science_fair_projects/109/929/6ca6639f5d11a6d8eabde70f820cd4f9.html
Fermentation in Action (activity) – Cehmheritage.org

http://www.chemheritage.org/educationalservices/pharm/tg/antibiot/activity/yeast.htm
Basic Sourdough Starter (no yeast recipe!) – Exploratorium.edu http://www.exploratorium.edu/cooking/bread/recipe-sourdough.html
Our Food and Microorganisms (activity) – Access Excellence / The National Health Museum 

http://www.accessexcellence.org/AE/AEC/AEF/1995/soldat_food.php
Food Fair

Objective:  Share your food with others by bringing in a sample of it or provide a dish which involves a recipe that utilizes your food as a prominent ingredient.

Food Fair Details:

· You must present your food to the class and describe how microorganism action made the food that you will be eating.  This will be fairly informal.

· Inform the teacher of the type of food you will bring in.  Please be open to suggestions on recipe and amounts.

· Bring your food in on the assigned day.  If it requires heat plan ahead by bringing it in a Crock Pot.  If it needs refrigeration, let the teacher know.

· Your food item will count as 10 points toward your final grade for the project.

· Drink, plates, cups forks, napkins, etc will be provided by the teacher.
Additional Resources

Web Sites

Enspicelopedia – Mccormick.com

http://www.mccormick.com/content.cfm?ID=8291
The Spice Trade, A Taste of Adventure – The Epicentre

http://www.theepicentre.com/Spices/spicetrd.html
Spice FAQ and Stats – Spicehistory.net 

http://spicehistory.net/SPICE%20FACTS%20AND%20STATS.html
The History of Spices – Mccormick.com

http://spicehistory.net/SPICE%20FACTS%20AND%20STATS.html
Antimicrobial Effects of Spices and Herbs – Hospitality Institute of Technology and Management 

http://www.hi-tm.com/Documents/Spices.html
Protecting Ourselves From Food (PDF report – scroll down for graph) – American Scientist

http://people.uncw.edu/bruce/hon%20210/pdfs/Foods%20Sherman%202001.pdf
Fankhauser’s Cheese Page (scroll down) – University of Cincinnati Clermont College

http://biology.clc.uc.edu/Fankhauser/Cheese/cheese.html
Garlic the Wonder Food – Healingdaily.com

http://www.healingdaily.com/detoxification-diet/garlic.htm
Probiotics – Medicinenet.com

http://www.medicinenet.com/probiotics/article.htm
Getting to Know “Friendly Bacteria” – NIH

http://nccam.nih.gov/news/newsletter/2006_summer/bacteria.htm
Introduction to Probiotics – NIH

http://nccam.nih.gov/health/probiotics/
Fermented Food: Safer to Eat – Eden Foundation 

http://www.eden-foundation.org/project/ferment.html
The Food Timeline – Foodtimeline.org

http://www.foodtimeline.org/
Microbial Fermentations: Changed the Course of Human History – Access Excellence / National Health Museum 

http://www.accessexcellence.org/LC/SS/ferm_background.php
Cheesescience.net 

http://www.cheesescience.net/
Dairy Science and Food Technology Web Site (see more topics in left column)  

http://www.dairyscience.info/
Bread Science 101 – Exploratorium.edu

http://www.exploratorium.edu/cooking/bread/bread_science.html
Video

Moldy Science: Cheese (webcast) – Exploratorium.edu 

http://www.exploratorium.edu/cooking/webcasts/cheese_cast.html
Audio

“Antibiotics From Space” – NASA

http://science.nasa.gov/headlines/y2002/29mar_antibiotics.htm
Interactive Graphics

Map of World Herbs and Spices – In a Pinch Fine Spices

http://www.inapinchspices.com/mapofworldspices/spicemapworld.html
Gluten Animation (scroll down) – Exploratorium.edu

http://www.exploratorium.edu/cooking/bread/bread_science.html
Articles
“Spices Too Hot for Microbes” – Cornell News 

http://www.news.cornell.edu/releases/March98/spice.hrs.html
“Food Bacteria – Spice Survey Shows Why Some Cultures Like It Hot” – Science Daily 

http://www.sciencedaily.com/releases/1998/03/980305053307.htm
“A Quest To Understand The Spices Of Life: The Antimicrobial Powers Of Spices” – The Journal of Young Investigators

http://www.jyi.org/features/ft.php?id=443
“Spices May Reduce Escherichia Coli O157:H7 In Meat” (08/21/98)  – Science Daily 
http://www.sciencedaily.com/releases/1998/07/980721081028.htm
“Should We Top Up Our Friendly Bacteria?” – BBC News

http://news.bbc.co.uk/2/hi/health/3952407.stm
Other

How to Make Cheese (recipes) – Gourmetsleuth.com

http://www.gourmetsleuth.com/cheeserecipes.htm
How to Make Cheese at Home – Wikihow.com

http://www.wikihow.com/Make-Cheese-at-Home
Loose a Million Bacteria (game) – FDA

http://www.cfsan.fda.gov/~cjm/millintr.html
Basic Sourdough Starter (no yeast recipe!) – Exploratorium.edu http://www.exploratorium.edu/cooking/bread/recipe-sourdough.html
Our Food and Microorganisms (activity) – Access Excellence / The National Health Museum 

http://www.accessexcellence.org/AE/AEC/AEF/1995/soldat_food.php
Photos and Graphics

Name: Spice Shelf

URL: http://en.wikipedia.org/wiki/Image:Spice-shelf.jpg
Caption: A typical kitchen shelf of spices in the USA.

Credit: John Reid GNU

Name: Cheese Platter

URL: http://en.wikipedia.org/wiki/Image:Cheese_platter.jpg
Caption: A platter filled with various types of cheese.

Credit: Dorina Andress GNU

Name: Swiss Cheese

URL: http://en.wikipedia.org/wiki/Image:Cheese_market_Basel.jpg
Caption: Cheese on market stand in Basel, Switzerland.

Credit: Alex Anlicker GNU

Name: Vacherin du Haut-Doubs

URL: http://en.wikipedia.org/wiki/Image:Vacherin_du_haut_Doubs.jpg
Caption: Vacherin du Haut-Doubs cheese, a French cheese with a white Penicillium mold rind.

Credit: Zubro GNU

Name: Camembert 

URL: http://en.wikipedia.org/wiki/Image:Camembert_(Cheese).jpg
Caption: Camembert of Normandy. 

Credit: Nataraja GNU

Name: Blue Stilton

URL: http://en.wikipedia.org/wiki/Image:Cheese_19_bg_050606.jpg
Caption: A number of blue cheeses are made in a similar way to Stilton. All these cheeses get their blue veins from the saprotrophic fungus Penicillium roqueforti.

Credit: John Sullivan

Name: Beer Fermenting

URL: http://en.wikipedia.org/wiki/Top_fermented
Caption: Beer fermenting at a brewery.

Credit: Stlemur GNU

Name: Fermenting Tanks

URL: http://en.wikipedia.org/wiki/Image:Samadams2.jpg
Caption: Fermenting tanks with yeast being used to brew beer.

Credit: Kafziel GNU

Name: Dry Yeast 

URL: http://en.wikipedia.org/wiki/Image:Dry_yeast.jpg
Caption: Active dried yeast, a granulated form in which yeast is commercially sold.

Credit: Vanderdecken

Name: Sourdough

URL: http://en.wikipedia.org/wiki/Sourdough
Caption: Sourdough starter made with flour and water refreshed for 3 or more days.

Credit: Ibancinto 
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Professor of Biology
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