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SB3  Students will derive the relationship between single-celled and multi-celled organisms and the increasing complexity of systems. 

a. [image: image2.jpg]


Explain the cycling of energy through the processes of photosynthesis and respiration.

Cellular Respiration Lab  - Aerobic and Anaerobic Respiration in Yeast
   ****SAFETY:  DO NOT CONSUME ANY PORTION OF THIS LAB!!!****
Introduction:  Yeasts are eukaryotic microorganisms classified in the kingdom Fungi, with 1,500 species currently described. Yeasts are unicellular and reproduce asexually by mitosis, and many do so by an asymmetric division process called budding. Yeast is a facultative anaerobe, meaning that it can participate in aerobic respiration when possible, but when this is impossible, it respires anaerobically. For example, when using yeast in making dough, the yeast will use the initial oxygen up very quickly and then start to respire anaerobically.  ATP will then be made via glycolysis, which requires no oxygen.  Without oxygen present, the yeast cells will quickly run out of NAD+ molecules which are vital to the process of glycolysis. To regenerate the NAD+, the yeast will undergo alcoholic fermentation, which converts pyruvic acid into CO2 as well as ethyl alcohol, with the NADH being oxidized in the process.  Overall, the final equation for glycolysis plus fermentation would be: C6H12O6  (  2CO2 +  2C2H5OH + 2 ATP.  For the yeast cell, this chemical reaction is necessary to produce the energy for life. The alcohol and the carbon dioxide are waste products produced by the yeast. It is these waste products that we take advantage of. The chemical reaction, known as fermentation can be watched and measured by the amount of carbon dioxide gas that is produced from the breakdown of glucose. The purpose of this lab is to observe evidence indicating that the processes of cellular respiration and fermentation occur in a unicellular fungus (i.e., yeast).
Problem:  How can you observe aerobic and anaerobic cellular respiration of organisms in an enclosed, fluid environment?

Before you begin, answer the following background questions using your text book.

a. What is cellular respiration?

b. In what organelle does this process take place?

c. What macromolecule in the apple cider is needed for this process to take place?

d. What type(s) of organisms do cellular respiration?

e. Write the overall equation for aerobic cellular respiration, and circle the products.

f. What is the difference between aerobic and anaerobic cellular respiration?

SAFETY---LATEX BALLONS
Directions:

1. When gather the materials DO NOT put any extra material back in its original container!  If you have some extra in your flask just leave it and make a note on this handout.

2. In order to weight the material place the flask on the scale, zero it, add the yeast then zero it, add the sugar and zero it, add the glucose and then fill the flask up to the 125mL mark with water.

3. Now, gather the following materials:

-  one 125 mL Ehlenmeyer flask 

 - 100-125 mL of water
 - 1.5g of yeast
 - 2g glucose

 - 2g of sugar
 -  one latex balloon (stretch the balloon out before putting it over the Erlenmeyer flask)
        -  labeling tape (label flask with your names and put your experiment in the designated area)
4. Add the yeast, sugar, glucose and water according to the directions above (#2).

5. Stir gently.

6. Stretch the neck of the balloon over the open top of the container, so no air can escape.  Measure the circumference of the deflated balloon.
7. Label your flask.

8. Let your experiment sit for 24 hours in a safe place, record your observations in the data table provided.  You will actually check the balloon from the previous days class.
Hypothesis: Make a hypothesis of what you think will happen to the unknown organism and the balloon.  Write hypothesis in the correct “if, then” format below:

__________________________________________________________________________________________________________________________________________________________________________________________________________________________
Observations:

	Time 
	Solution Observations (color/movement/etc)
	Balloon Circumference (Include Units) (use a piece of string and ruler)

	At start


	
	

	After 24 hours


	
	

	After 48 Hours


	
	

	Overall changes


	
	Calculate the % change in size=


Analysis Questions:

1. What evidence do you have from this lab that the unknown organisms were performing Cellular Respiration?  (What changed?)
2. When you began this experiment, there was some air trapped at the top of the bottle, and in the empty balloon.  What gas in air is necessary for this type of respiration?
3. After a period of time, the necessary gas for Aerobic Respiration would have been used up by the organism.  At that time, the organism would have switched to Anaerobic Cellular Respiration.  What gas is the by-product of Anaerobic Cellula Respiration?
4. Why do all organisms perform Cellular Respiration?
5. In terms of total numbers of ATP made per glucose molecule, would you rather rely on Aerobic or Anaerobic Cellular Respiration for your cellular energy?  WHY?
6. Animals do not do alcoholic fermentation when our oxygen supply is not enough to keep our cellular respiration going what type of fermentation do our cells use?
7. How did the physical evidence collected in this investigation support the hypothesis that yeast carry on cellular respiration and fermentation?
8. How would changes in room temperature influence this investigation?   Explain why in terms of your knowledge of reaction rates and enzyme efficacy.


1. Fill out this table Comparing and Contrasting Aerobic and Anaerobic Cellular Respiration.

	Item to Compare/Contrast
	Aerobic Cellular Respiration
	Anaerobic Cellular Respiration

	Reactants
	
	

	Products
	
	

	Main Stages
	1.  

2.

3.
	1.  

2.

	Location(s) in Cell Where Occurs
	1. (followed by…)

2. 
	1.

	Total Number of ATP Produced
	
	


2. In terms of total numbers of ATP made per glucose molecule, would you rather rely on Aerobic or Anaerobic Cellular Respiration for your cellular energy?  

WHY?

3. Animals do not do alcoholic fermentation when our oxygen supply is not enough to keep our cellular respiration going what type of fermentation do our cells use?
4. How did the physical evidence collected in this investigation support the hypothesis that yeast carry on cellular respiration and fermentation?

5. How would changes in room temperature influence this investigation?   Explain why in terms of your knowledge of reaction rates and enzyme efficacy.

