Science on the SPOT: Secrets of Sourdough Educator Guide
A resource for using QUEST video in the classroom
Watch it online http://science.kqed.org/quest/video/science-on-the-spot-secrets-of-sourdough/ | 8:04 minutes
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Since the gold rush days when prospectors baked loaves in their encampments,
sourdough bread has been a beloved Bay Area favorite. But what is true sourdough
bread? It's more than just the tangy flavor. Jenny Oh visits with Maria Marco of UC Davis
and baker Eduardo Morrell to learn more about the secret science of sourdough.
In this segment you’ll find…
۞ a description of the science of fermentation.
۞ an explanation of how the process of making
sourdough bread differs from other breadmaking.
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۞ an account of how breadmaking is both a science
and an art.
CONNECTIONS
TO THE
SCIENCE
CLASSROOM
The resources in this guide
provide information on

 the importance of bacteria.
 the process of
fermentation.

 how cooking is both a
science and an art.

TOPIC BACKGROUND
Bread is by far one of the oldest prepared foods, originating tens of thousands of years
ago. Bread holds deep cultural significance, especially in European-derived cultures, as
evidenced by the metaphorical idioms “breadwinner,” “breaking bread,” and “the greatest
thing since sliced bread.” Bread is made by a simple process: culture dough with yeast,
allow it to rise and bake it in an oven. Common wheat is the typical grain used to make
dough, but bread can also be made from flour derived from other grass species, including
barley, corn, durum, oat, and rye. White bread is made from flour that contains only the
central core (endosperm) of the grain, whereas whole wheat bread includes the entire
wheat grain (endosperm and bran) and has greater fiber content.
Sourdough bread is made from dough that contains both a Lactobacillus culture and a
yeast culture. The Lactobacillus bacteria produce the lactic acid that contributes to the
distinctively tangy or sour taste. Sourdough was the main bread made in Northern
California during the gold rush, and it remains a part of the culture of San Francisco today
(even the nickname of the San Francisco 49ers’ mascot is “Sourdough Sam”). Unlike
sourdough bread made in other parts of the United States, the San Francisco variety has
remained in continuous production for nearly 150 years. Some local bakeries can trace
their starter cultures back to California’s gold rush era. Its pronounced tanginess is
responsible for the fact that the dominant species of Lactobacillus found in this variety of
sourdough has officially been named L. sanfranciscensis.
Additional Resources:
Morrell’s Bread http://web.me.com/eduardomorell/morellsbread/Home.html
Producer’s Notes: Secrets of Sourdough
http://science.kqed.org/quest/2011/03/24/science-on-the-spot-secrets-of-sourdough/
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PRE-VIEWING

VOCABULARY
Fermentation
the conversion of
carbohydrates to
alcohols and carbon
dioxide using microbes
such as yeast or
bacteria under
anaerobic conditions
Lactic acid
a liquid found in sour
milk products like
yogurt and cottage
cheese; responsible for
the unique flavor
of sourdough breads
Lactobacillus
bacterium that can
convert lactose to lactic
acid; used with yeast as
part of the starter
culture for sourdough
Saccharomyces
cerevisiae
yeast species used in
baking and brewing;
also an intensively
studied model
eukaryotic organism for
cell biology
Starter
also known as a “preferment,” it’s made with
a small amount of
saved dough; it gives
the yeast or bacteria
more time to
metabolize the starch
and proteins in the
dough, improves the
keeping time of the
bread and adds to the
flavor



What do you know about breadmaking?



How do you suppose bakers make sourdough bread?

VIEWING FOCUS
NOTE: You may choose to watch the video segment twice with your students: once to
get an overview of the topic and again to focus on facts and draw out opinions.


Discuss the process of fermentation. What benefit does it provide to humans?



Name some foods that are the products of fermentation.



Contrast the yeast found in regular and sourdough breads.



In what ways is cooking a science? An art?

For all media see:
 Segment Summary Student Sheet
http://science.kqed.org/quest/files/imp/QUEST_SegSum_StudentSheet.pdf
 Personal Response Student Sheet
http://science.kqed.org/quest/files/imp/QUEST_PersResp_StudentSheet.pdf

LESSON PLANS and RESOURCES from QUEST, PBS and NPR
Making Bread PBS LearningMedia
http://www.pbslearningmedia.org/content/btl10.ela.early.makingbread/
In this video segment from Between the Lions, Anthony visits a bakery where he learns
about the characteristics of different kinds of breads.
Mixie Reports – Whole Grains PBS LearningMedia
http://www.pbslearningmedia.org/content/3160428b-a895-4a49-acad-9bf053e0590f/
From Fizzy’s Lunch Lab, Mixie visits a bakery and learns how whole wheat bread is
made.
How Chocolate Can Save the Planet PBS LearningMedia
http://www.pbslearningmedia.org/content/583fd6de-2dfb-42e7-a100-e202de7e5ca6/
Cocoa seeds are roasted and fermented to make chocolate. Learn about cocoa trees in
the tropical rainforests in this Morning Edition audio broadcast.
Cheese: Not the Same Mold Story PBS LearningMedia
http://www.pbslearningmedia.org/content/sf10.sci.ps.psci.chmchng.cheese/
Science Friday investigates the secret life of cheese. Visit Hendricks Farms and Dairy in
Telford, Pennsylvania, home to award-winning cheese maker Trent Hendricks. He walks
us through how he makes a hybrid cheese he calls cheddar blue.
Cheesy Chemistry PBS LearningMedia
http://www.pbslearningmedia.org/content/sf10.sci.ps.psci.chmchng.lpcheese/
In this activity, students use kitchen utensils and household ingredients to discover the
chemical reaction that occurs when vinegar mixes with milk protein to make curds and
whey.
Discuss the Secrets of Sourdough story on the QUEST Blog
http://science.kqed.org/quest/2011/03/24/science-on-the-spot-secrets-of-sourdough/
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VISIT OUR PARTNERS
The Bay Institute
www.bay.org

California Academy of
Sciences
www.calacademy.org

Chabot Space and Science
Center
www.chabotspace.org

East Bay Regional Park
District
www.ebparks.org

Exploratorium
www.exploratorium.edu

Girl Scouts of Northern
California
www.girlscoutsnorcal.org

Golden Gate National
Parks Conservancy
www.parksconservancy.org

The J. David Gladstone
Institutes
www.gladstone.ucsf.edu

Lawrence Berkeley
National Laboratory
www.lbl.gov

Lawrence Hall of Science

MORE EDUCATIONAL RESOURCES FOR USING QUEST MULTIMEDIA TO
ENHANCE 21st CENTURY SKILLS IN TEACHING AND LEARNING
Why Use Multimedia in Science Education?
http://science.kqed.org/quest/files/downloads/2011/06/QUESTWhyMedia.pdf
 Read about the importance of using multimedia in the 21st century
science classroom.
How to Use Science Media for Teaching and Learning
http://science.kqed.org/quest/files/downloads/2011/06/QUESTMediaTips.pdf
 A collection of tips, activities and handouts to actively engage students
with multimedia.
Science Multimedia Analysis
http://science.kqed.org/quest/files/downloads/2011/06/QUESTMediaAnalysis.
pdf
 Give your students the tools to recognize the purposes and messages of
science multimedia.
Create Online Science Hikes with Google Maps
http://science.kqed.org/quest/files/downloads/2011/06/QUEST_ExplorationCr
eation.pdf
 Do you like the science hike Explorations on the QUEST site? Use this
place-based educational guide to create similar science-based maps with
youth.
Media-Making Toolkit for Science Education
http://science.kqed.org/quest/education/media-making-toolkit/
 Are you interested in integrating media making into your classroom or
science education program? Find instructions, worksheets and rubrics for
implementing simple media-making projects with students.

www.lawrencehallofscience.org

Monterey Bay Aquarium
www.mbayaq.org

OTHER WAYS TO PARTICIPATE IN QUEST

Monterey Bay Aquarium
Research Institute
www.mbari.org

LOG ON

Oakland Zoo

www.kqed.org/quest

www.oaklandzoo.org

Stanford University’s
Woods Institute for the
Environment
http://woods.stanford.edu
The Tech Museum of
Innovation
www.thetech.org

UC Berkeley Natural
History Museums

LISTEN

KQED 88.5 FM San Francisco &
89.3 FM Sacramento
WATCH

KQED Channel 9

http://bnhm.berkeley.edu/
Major funding for QUEST is provided by the National Science Foundation and the Corporation for Public Broadcasting. Additional support is provided by
the Richard and Rhoda Goldman Fund, the S. D. Bechtel, Jr. Foundation, the Dirk and Charlene Kabcenell Foundation, the Vadasz Family Foundation, the
Wyncote Foundation, and the George and Jeanette Stuart Charitable Trust.
QUEST is a production of KQED, © 2011 KQED, San Francisco

