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Yeast, a fungus, is a common unicellular organism found in almost every environment. It can be cultured and grown in your own home with flour and pineapple juice.  This is called making a “starter” and you can use it for pancakes and bread.  
Think about the difference between crackers, pancakes, and bread.  Yeast is what makes flour and water into bread and pancakes instead of crackers.
Forming Hypotheses:
A) How will you know that you have grown yeast rather than bacteria or other fungus?  
Predict at least 3 characteristics of the starter that you might observe.  


Think about sight, smell, texture, and sound.

1) ___________________________________________________________


2) ___________________________________________________________


3) ___________________________________________________________

B) How fast do you think it will happen?  Hours?  Days?  Weeks? _____________
C) You have to make an inviting environment for the fungus and feed it.

What would make an inviting environment for fungus?  
Some place warm or cool?     Some place moist or dry?   Some place dark or light?     
D) What would fungus like to eat?  Animals or plants?  What food do you have on your shelf at home that can feed yeast? ___________________________________     
E) You will have to stir the mixture every day.  Any idea why?

__________________________________________________________________

F) How will you know when your “starter” is ready to use?  
__________________________________________________________________

Extra Credit Question: What makes the difference between pancakes and bread?

__________________________________________________________________

RECIPE AND INSTRUCTIONS FOR GROWING SOURDOUGH PANCAKE STARTER
Ingredients
1/3 cup unsweetened pineapple juice (high level of citric acid prevents harmful bacteria growth)
3/4 cup flour (powdered grain from wheat, rye, etc)
1/5 cup warm water
Materials
Small container or cup with lid or plastic wrap and a rubber band
Spoon
Name label or tape and pen
Measuring cups
DAY 1
1) Put your name on the tape or label and put it on your container

2) Put 1/4 cup flour into the container.

3) Put 1/4 cup pineapple juice into the container.

4) Stir well with the spoon.

5) Observe your mixture and make some notes about what you observe.
6) Cover the container with the lid or plastic wrap and let it sit at room temperature for 48 hours, stirring it every 4-8 hours or so.

DAY 3

1) Observe your mixture and make some notes about what you observe.  (If anything is discolored, your mixture has some UNWANTED growths in it.  Throw it away and wash everything and start over.)
2) Put 2 tablespoons flour into the container.

3) Put 1 tablespoon plus 1 teaspoon pineapple juice into the container.

4) Stir well with the spoon.

5) Observe your mixture and make some notes about what you observe.

6) Cover the container with the lid or plastic wrap and let it sit at room temperature for 48 hours, stirring it every 4-8 hours or so.

DAY 5

1) Observe your mixture and make some notes about what you observe.  If anything is discolored, your mixture has some UNWANTED growths in it.  Throw it away and wash everything and start over.

2) Put 1/4 cup plus 2 tablespoons flour into the container.

3) Put 2 tablespoons plus 2 teaspoons warm water into the container.

4) Stir well with the spoon.

5) Observe your mixture and make some notes about what you observe.

6) Cover the container with the lid or plastic wrap and let it sit at room temperature for 24 hours, stirring it every 4-8 hours or so.
If you are unable to use your starter on Day 6, you can put it in the refrigerator at the end of Day 5 and it will keep for several days more.  The cooler temperature causes the yeast to “hibernate”, so you will need to let it sit at room temperature for at least 4 hours before you can use it for pancakes.

DAY 6 ( or the day you make pancakes)
Ingredients




Materials
½ cup pancake mix



Measuring cups
¼ cup of starter



Spoon and Spatula
¼ cup of water




Bowl

Butter





Griddle or cast iron skillet
RECIPE AND INSTRUCTIONS FOR PANCAKES
1) Observe your mixture and make some notes about what you observe.  If anything is discolored, your mixture has some UNWANTED growths in it.  Throw it away and wash everything and start over.
2) Put ½ cup pancake mix into a small bowl.

3) Put in ¼ cup of starter into bowl.

4) Put ¼ cup of water into bowl.
5) Mix thoroughly with the spoon.

6) Heat a cast iron pan or griddle until a few drops of water on the surface make small balls that roll across the utensil.  If the water sizzles, the pan is NOT hot enough.

7) Very lightly butter the griddle and spoon your batter onto the surface.  Cook 2 minutes per side.  Flip carefully with a spatula.

8) Serve with your favorite topping.  
EXTRAS YOU CAN ADD TO YOUR PANCAKES
Just before you put the pancake batter on the griddle: On top of the buttered griddle, try slices of fruit (banana, peach, apple -be sure to peel it first, blueberries, raspberries, blackberries, raisins) or chocolate chips, etc. and pour the batter on top of the fruit.
When you are ready to eat them:

Consider topping with a scoop of yogurt, warmed fruit compotes or jams, warmed sliced fresh fruit, etc. rather than syrup.  You can also use honey or agave.  YUMMM!
MAINTAINING YOUR STARTER

Add 1 cup flour and 1/2 cup of water to this mixture, cover it and let it sit at room temperature for 48 hours, stirring it every 4-8 hours so you can keep this mixture alive.  Be sure to put more flour and water in each time you use some of this mixture.  If you aren’t going to use the mixture for a few days, put it in the refrigerator.  Remember to let it stand for at least 4 hours before you try to use it again.  It is OK to take it out the night before.
THINGS TO THINK ABOUT
1) Always make sure you wash your hands before you handle any food so that you do not introduce unwanted pathogens into your food.
2) Make sure you clean up after yourself so that you are not leaving food for bacteria or molds that are in the air.  Remember, every little living thing is looking for something to eat.

3) Making sourdough starter can get smelly by the 4th day.  Be prepared.  Keeping it tightly covered will help take care of this problem, but each time you open it to stir it, you will release the smell into the air.

4) If you want to make a lot more of this starter so that you can feed a whole family, be sure to do the math correctly.
5) Did you know that mushrooms are also a kind of fungus?  They are the fleshy, spore-bearing fruiting body of a fungus.  We eat lots of different kinds of fungus.
YEAST:   General Information to share with students
A) What is yeast? 

Yeast is a fungus that can be purchased at the grocery store in granular form in a jar.  To “wake up” the yeast, you can add warm water and sugar to the granules to get the process of fermentation started.  In this process, yeast creates gas (CO2 ) as it “eats” the sugars (C6H12O6).  The gases are what make bread “rise”.
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B) How many different kinds of yeast are there?  
With 1,500 species currently described, it is estimated these are only 1% of all fungal species.  For thousands of years, the carbon dioxide yeast produces has been used in baking, and to create the alcohol in alcoholic beverages, like beer, wine and cider, through the process of fermentation.  Other species of yeast are opportunistic pathogens (they cause disease in its animal or plant host)infections and can cause  in humans. Yeasts have recently been used to generate electricity in microbial fuel cells, and produce ethanol for the biofuel industry. 
C) How does it grow? 

Most yeast reproduce asexually by mitosis (the division of the mother cell into two daughter cells, genetically identical to each other and to their parent cell), and many do so by an asymmetric division process called budding.
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Yeast use organic compounds as a source of energy and do not require sunlight to grow.  Yeast grows best in a neutral or slightly acidic pH environment, which also prevents the growth of unwanted bacteria.

D) How common is it? Yeasts are very common in the environment and are often isolated from sugar-rich material. Examples include naturally occurring yeasts on the skins of fruits and berries (such as grapes, apples or peaches), and exudates from plants (such as plant saps or cacti). Some yeasts are found in association with soil and insects. The ecological function and biodiversity of yeasts are relatively unknown compared to those of other microorganisms. Yeasts have been found living in between people's toes as part of their skin flora, and are also present in the gut flora of mammals and some insects, and even deep-sea environments host an array of yeasts.
E) What are its temperature needs?

Yeasts vary in what temperature range they grow best. For example, Leucosporidium frigidum grows at -2 to 20 °C (28 to 68 °F), Saccharomyces telluris at 5 to 35 °C (41 to 95 °F), and Candida slooffi at 28 to 45 °C (82 to 113 °F).  The cells can survive freezing under certain conditions, with viability decreasing over time.

F) What is its history for human beings? 

Matzoh is the name given to the food that the Jews ate coming out of Egypt.  It didn’t have time to rise and make bread because they were “on the run” from the Pharoh.  Yeast was the missing ingredient that didn’t have time to form.  Yeast microbes are probably one of the earliest domesticated organisms, dating back over 4000 years.
In 1857, French microbiologist Louis Pasteur proved that alcoholic fermentation was conducted by living yeasts and not by a chemical catalyst. Pasteur showed that by bubbling oxygen into the yeast broth, cell growth could be increased, but fermentation was inhibited – an observation later called the "Pasteur effect".

Yeast was sold commercially by the Dutch for bread making since 1780. In 1825, a method was developed to remove the liquid so the yeast could be prepared as solid blocks.  The industrial production of yeast blocks was enhanced by the introduction of the filter press in 1867. In 1872, Baron Max de Springer developed a manufacturing process to create granulated yeast, a technique that was used until the first World War.  In the United States, naturally occurring airborne yeasts were used almost exclusively until commercial yeast was marketed at the Centennial Exposition in 1876 in Philadelphia, where Charles L. Fleischmann exhibited the product and a process to use it, as well as serving the resultant baked bread.
G) Can everyone eat yeast products?
Some people are allergic to yeast and shouldn’t eat products that contain yeast.  One of the symptoms is a lot of gas.
INFORMATION FOR TEACHERS ONLY
National Science Standards Addressed for Grades 5-8
Content Standard A: Science as Inquiry

· Abilities necessary to do scientific inquiry

· Understanding about scientific inquiry

Content Standard B: Physical Science
· Properties and changes of properties

Content Standard C: Life Science

· Structure and function in living systems

· Reproduction and heredity

· Regulation and behavior

· Population and ecosystems

Content Standard E: Science and Technology

· Abilities of technological design

· Understanding about science and technology

Content Standard F: Science in Personal and Social Perspectives

· Science and technology in society

Content Standard G: History and Nature of Science

· Science as a human endeavor

· Nature of science
OTHER WAYS TO HANDLE THIS EXPERIMENT

1) Instead of each child having his/her own container, do as a class project and have several containers in which you do the following:


a) Make the starter as described


b) Make the starter but use only water instead of pineapple juice


c) Make the starter, but on Day 3 and 5, omit the extra flour


d) Make the starter, but use 1 tablespoon sugar in ¼ cup water instead of pineapple juice, 

    and do the same on Day 3

e) Make the starter, but use 1 tablespoon cornstarch in ¼ cup water instead of pineapple 


                juice,  and do the same on Day 3


f) Instead of growing the starter, put a teaspoon of Fleishmann’s yeast in ¼ cup water 
 
    with a tablespoon of sugar and compare this to the other mixtures after 5 days

Have the children observe daily what the differences are between the various mixtures.

Ask them to explain what they see in terms of the needs of the yeast for food and environment.

Does any of this change the amount of time it takes for the yeast to grow?

2) Get a microscope for at least one week.  Each day, put a tiny bit of the mixture on a slide with a drop of water and look at what is happening.  Have the children describe what they see or draw a picture.  If any mold starts to grow, be sure to put a dab of this on the slide also.

3)  Make this exercise into a math project.  Ask students to increase all of the measurements to feed a family of 4.
4) Discuss the nutrition and value of using topics other than syrup.  Ask how they could get a whole serving of fruit on their pancakes.  Discuss warmed applesauce with cinnamon as an additional topping.  See recipes for other toppings in attachment.
WHAT WOULD WE DO WITHOUT  


                       YEAST?    





               Student worksheet                                                                 








