Cellular Respiration


INTRODUCTION:
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Through a series of chemical reactions, cells consume foodstuffs such as sugars, and produce carbon dioxide and water. This gives the cell energy to carry out necessary processes, for example, growth, cell division, making proteins, and contracting muscles. 

For this experiment, we will be using baker’s yeast. Organisms such as yeast have the ability to break down food molecules and synthesize ATP when no oxygen is available. When the appropriate food is available, yeast can carry out alcoholic fermentation, producing CO2. Thus, the production of CO2 can be used to judge whether alcoholic fermentation is taking place.  When baking bread, the CO2 that is produced forms bubbles in the dough, causing the dough to rise. Eventually the heat of baking the bread kills the yeast and the bubble pockets are left to lighten the bread. 
Objective:
Yeast can ferment sugar to produce alcohol, CO2, and energy.
Procedure:

1. Make a yeast solution by mixing 1 pack of dry active yeast in a beaker with 900 ml warm water (approx 30oC). This yeast solution must be shared between groups. 

2.  Fill a large test tube with yeast solution (Fig. 1A). Invert an empty smaller test tube and push it inside the large tube (do this over the sink so that the excess yeast solution can drain away. (Fig.1B)
3. Now place your hand over the end of the large tube and tip the tube to the side to allow all of the air to escape from the inverted test tube (Fig. 1C)

4.  Using a glass rod (or something similar), secure the smaller tube to the bottom of the larger test tube and remove the excess fluid from the larger tube. 
5.  Label this as tube #1 - control (i.e. no food for the yeast) and place the reaction set-up in a warm water bath.

6. Repeat this process with 2 more tubes but add the substrate (food) indicated in the list below.
               Tube #2 - add 2.5 g sucrose 














Tube #3 - add 0.2 g sucrose 
7.  Add the substrate before inserting the test tube (e.g. between Fig. 1A and 1B). 
8.  Make sure that you mix (by shaking) the substrate into the yeast solution in your large tube before continuing.
9.  Place all tubes in the water bath and proceed with data collection as follows.
10. Every 5 minutes quickly remove the tubes from the water bath and measure the amount of gas produced by the yeast (gently tap the tub to dislodge bubbles that may form so that you will get a more accurate measure.
11. Repeat this procedure for all tubes every 5 minutes for 45 minutes.  Record the data in the table below.

	TIME
	TUBE 1
	TUBE 2
	TUBE 3

	
	CONTROL
	2.5 g sucrose
	2.0 g sucrose

	0
	
	
	

	5
	
	
	

	10
	
	
	

	15
	
	
	

	20
	
	
	

	25
	
	
	

	30
	
	
	

	35
	
	
	

	40
	
	
	

	45
	
	
	


Make one line graph which shows the data for each of tubes (time on the x-axis).  Attach graph to this lab. 

Questions:
1. What were the gas bubbles that came from the plastic pipette? ____________ 
2. Based on your observation, was this process aerobic or anaerobic respiration? Explain your answer. 
3.  Compare the amounts of gas produced in each of the tubes 

a. Tube 1: 

b. Tube 2: 

c. Tube 3:
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