Name______________________________________________Date______________Period_______

Yeast Respiration Lab 

Did you ever wonder how bread gets its "spongy" structure? If you've ever baked homemade bread yourself, you know that you need yeast to make the bread dough rise. Yeasts are single-celled fungi. Like the cells in your body, they can get energy from sugar molecules. They can also break down larger carbohydrate molecules (like starches present in flour) into simple sugar molecules, which are then processed further.

This process is called cellular respiration. Cellular respiration uses oxygen to breakdown carbohydrates (sugar) into carbon dioxide and water with capture of some of the energy in the form of ATP.  This all takes place in the mitochondria. 

1.  Write down the equation for cellular respiration


+








+


+
2.  Why do living organisms carry out the process of respiration?   

__________________________________________________________________________
__________________________________________________________________________
3.  What waste product of yeast respiration is useful in making bread? _______________


Explain how yeast helps the bread dough to rise. ______________________________

___________________________________________________________________________

Yeast can take out more energy from sugar when oxygen is present in their environment. In the absence of oxygen, yeast switch to an alternative pathway that does not require oxygen. This process is called fermentation. With fermentation, yeast can still get energy from sugar, but less energy is made from each sugar molecule. This process allows the yeast to survive and grow where no oxygen is available.

Fermentation partially breaks down the sugar and a small amount of energy is captured in the form of ATP, and a different product is formed. During fermentation in yeast, the products are carbon dioxide and alcohol.  Alcoholic fermentation in yeast can be used to make wine or beer.
Fermentation Equation:


C6H12O6 



2(CH3CH2OH)   +   2CO2   +   energy       

                                                               (Alcohol)
4.  What waste product of yeast respiration is useful in making beer/wine? _____________
We can respire in both ways too. Normally we use oxygen, but when we are running in a race, we may not get enough oxygen into our blood, so our muscles start to respire without oxygen. Unlike yeast we produce lactic acid, this causes the ‘burning’ sensation and cramping in the muscles.
Making Prediction based on knowledge of respiration and fermentation:

5.  What would you expect to see if you were to manipulate the temperature of the water added to the yeast? Why?

Hot water; _______________________________________________________________________________________

Cold Water: _______________________________________________________________________________________

5.  What would you expect to see if you were to manipulate the sugar added to a recipe? Why?

Sugar added; _______________________________________________________________________________________

Sugar not added: _______________________________________________________________________________________

Alternative sugar added (Splenda, sweet-n-low, truvia) ; _______________________________________________________________________________________

Other sweetener added (syrup, molasses, honey): _______________________________________________________________________________________

You are a baker working in a very busy local bakery. Answer the questions below as such:

6.  Why would it be important for you to understand the process of cellular respiration? 

_______________________________________________________________________________________

_______________________________________________________________________________________

7. Why would it be important for you to understand anaerobic respiration and fermentation?

8.  Why would it be important for you to understand the importance of correct amount of reactants to use?

_______________________________________________________________________________________

_______________________________________________________________________________________

9. Why would it be important for you to understand the organisms involved in your baking processes?

_______________________________________________________________________________________

_______________________________________________________________________________________

Cellular Respiration Wrap Up:

10. What did you learn from our notes, modeling and lab work on respiration?

11. What are you still confused on or do not understand?

12. What was your favorite takeaway from our cellular respiration unit?

13. Why would it be important for you to understand cellular respiration? How does it apply to your life?

14. On a scale of one to ten, rank your comfortability with the concepts of cellular respiration. (One being not comfortable at all and ten being extremely comfortable).
1      2      3      4      5      6      7      8      9      10

15. Based on your reply to the last question. What would you need to better understand the concepts we have been learning?

Simple One Hour Bread

Ingredients:



· 1 cup flour
· ½ tbsp. sugar


· ¼ tsp salt
· ¼ tbsp. instant yeast
· ¼ tbsp. oil
· 5 tbsp. and 1 tsp hot water

Directions:
Wash your hands.
Move from station to station to collect your 4 dry ingredient. Mix them together in your bowl. Move to your last 2 stations to collect oil and hot water. 
Mix for one more minute until well incorporated.  Dough should be sticky, if it is too dry, add more water.  Then knead for five minutes. This step is important!  Also, do not add any more flour once you start kneading.  Dough should have a smooth consistency.
With a small amount of oil on a paper towel, grease one small mini loaf pan. Place dough into mini loaf pan. Cover with a towel and let rise in a warm place for 25 minutes (on the metal counter top).
	

	


Heat oven to 300 degrees (will be done for you). Bake loaves for 25 minutes, or until golden brown. Enjoy!
Clean up any mess from the food lab.
