Making Root Beer

Fermentation lab
History of root beer: Root beer was made by our fore fathers by soaking Sassafras (a type of tree) root in water, and adding sugar and yeast (yeast for carbonation). In the early 1900's however, scientists discovered that safrole, a chemical found in Sassafras root, was a carcinogen (which means it is a cancer causing agent.) Now, a mixture of other herbs and spices makes up "root beer extract" which is what we now use to make homemade root beer. 
Background information: Respiration is the breakdown of sugar (glucose) to form ATP (a form of energy for an organism). There are two types of respiration, aerobic (requiring oxygen) and anaerobic (without oxygen.) 

Yeast cells (a type of fungus) obtain energy from glucose (sugar) by a specific anaerobic process called fermentation. There are two types of fermentation, lactic acid fermentation and alcoholic fermentation. Alcoholic fermentation begins after glucose diffuses into the yeast cell. The glucose is broken down into 2, 3 carbon molecules called pyruvic acid. The pyruvic acid is then converted to CO2, ethanol, and energy for the yeast cell. It is the carbon dioxide produced by the yeasts that give root beer its "fizz." 
This fizz is produced in store bought root beer by a carbonation machine that forces 
carbon dioxide into the root beer mixture, without the aid of our little yeast friends.

Equation for alcoholic respiration: 
C6H12O6 (sugar) ---> CO2 (carbon dioxide) + 2CH3CH2OH (ethanol)
Purpose: To produce root beer by the fermentation of sugar

Materials: 
· Clean 2 liter plastic bottle with cap
· Funnel
· 1 cup measuring cup
· ¼ tsp measuring spoon
· 1 Tbsp measuring spoon
· 1 cup table sugar
· 1 Tbsp root beer extract
· ¼ tsp powdered baker’s yeast
· Cold fresh water
Procedure: 

1. Assemble the necessary equipment and supplies


2. With a dry funnel, add 1 level cup of table sugar


3. Add ¼ tsp powdered baker’s yeast


4. You can see the yeast granules on top of the sugar. Shake to distribute the 

yeast grains into the sugar.


5. Swirl the sugar/yeast mixture in the bottom to make it concave (like a bowl to 

catch the extract).


6. Add (with funnel) 1 Tbsp of root beer extract on top of the dry sugar. The 

extract sticks to the sugar which will help to dissolve the extract in the next steps.


7. Half fill the bottle with fresh cool tap water. Rinse in the extract which sticks 

to the tablespoon and funnel.  

8. Stir to dissolve the ingredients.


9. Fill up to the neck of the bottle with fresh cool tap water leaving about an inch 

of space. Securely screw cap down to seal. Invert repeatedly to thoroughly dissolve.
10. Place at room temperature about three to four days until the bottle feels 

hard to a forceful squeeze. (check daily)*

11. At that time, place bottle in the refrigerator overnight to thoroughly chill 

before serving.  This will stop the fermentation process and kill the yeast.
12. Crack the lid of the chilled root beer just a little to release the pressure 

slowly. 

*Note-Do not leave the finished root beer in a warm place once the bottle feels hard. After a couple of weeks or so at room temperature, enough pressure will build up to explode the bottle! There is no danger of this if the finished root beer is refrigerated.

One more note-There will be a sediment of yeast at the bottom of the bottle, so that the last bit of root beer will be turbid. Decant carefully if you wish to avoid this sediment.

Lab notebook questions: 
(Questions with ** should be answered the day the root beer is made. All others should 
be answered when the root beer is ready.)
1. **Describe the appearance of the root beer during the bottling process
2. Describe the appearance of the root beer after fermentation. How is it different 

from #1?
3. Why were the yeasts necessary in this experiment?
4. Why was the sugar necessary?
5. Explain how the root beer came to be carbonated.
6. **Explain how commercial root beer is carbonated 
7. **What is safrole? Why do we not use it anymore?
8. **List the needed ingredients to make root beer.
9. **What is fermentation?
