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Period 7

Lab Report

Problem:

Does the respiration of yeast increase with higher concentrations of Gatorade when it is mixed with 25 ml of yeast-water and left for 10 hours in a 37° C?   

Hypothesis:

Before mixing 25 ml of yeast-water with different concentrations of Gatorade, I believed that my higher the concentration of Gatorade, the higher the rate of respiration will be, when left untouched for 10 hours in a 37° C water bath.  I believe that the lowest concentration of Gatorade with yeast-water will result in a higher respiration rate than the control tube.  Therefore, the lowest respiration rate will be the control, followed by the 5 ml of Gatorade, then the 10 ml of Gatorades, and finally the 15 ml of Gatorade.  

Experiment:


Control:

The control group was made up of a test tube containing 25 ml of yeast mixed with water.  Since all of the test tubes in the experiment had to have the same volume, we added 15 ml of water to create a constant 40 ml volume.  The test tube was then labeled and a cork was placed in the top.  The cork contained a hose that connected the test tube to the computer.  In the computer we set up the program Logger Pro to measure the change in pressure in mm of Hg.  This was set to run for 10 hours.  While the computer was running, the test tubes were placed in a 

Experimental:


The experimental group was done the same way as the control, except instead of mixing just yeast and water, Gatorade was added.  The first experimental group test tube contained the 25 ml of yeast-water and 15 ml of Gatorade.  The second tube contained the 25 ml of yeast-water and 10 ml of Gatorade, but to make up the 40 ml in the test tube, an additional 5 ml of water was added.  The last test tube contained 25 ml of yeast-water and only 5 ml of Gatorade.  Again, to make up for the extra volume, 10 ml of water was added.  This way, all test tubes, experimental and control, had a total of 25 ml of yeast-water and an additional 15 ml of Gatorade, water, or both.  

Data:


After ten hours of respiration by the yeast the pressure in the test tubes increased.  The change of pressure was measured in mm of Hg.  The graph that shows the change in pressure is as follows:
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Red Line = control test tube

Blue Line = experimental test tube #1 (15 ml of Gatorade)

Dark Green Line = experimental test tube #2 (10 ml of Gatorade)

Light Green Line = experimental test tube #3 (5 ml of Gatorade)

As one can see from this graph, experimental test tube #1 had the most and fastest respiration.  This graph also shows that the control tube had the second most respiration.  And what is very unusual, is that the respiration of experimental test tubes #2 and #3 slowed during the 10 hours of experimentation.  This can be seen more clearly when examining the slopes of the graphs, as seen on the following page:
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The above graphs show many things.  First, it shows that the slope of experimental group #1 was the greatest, at 31.316.  It then shows that the control group had the second highest slope, at 7.884.  And lastly, it shows that the slopes of both experimental tubes #2 and #3 fell.  Both of their slopes were negative numbers.  Tube #2 had a slope of –0.502 and #3 had a slope of  –0.521.  Therefore the respiration of the yeast in experimental test tube #3 decreased faster than that in #2.  

Another graph that was collected during the experimentation was that of the area underneath the graph of each line.  This shows the total amount of respiration that occurred over the span of the 10 hours.  This graph can be seen on the next page:
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The graph above shows the integral, or the area underneath the graph.  It is shown in mm of Hg*hr.  It shows the integral of experimental tube #1 as being the highest at 9087.890.  It also shows the control tube as the second highest at 8432.346.  Then it shows experimental tube #2 as the second lowest at 7733.465, and tube #4 as the lowest at 7666.773.

In the end with all of this data compiled, it shows that the highest concentration of Gatorade did make the yeast respiration increase in amount and speed.  It also shows that the lower concentrations of Gatorade did not affect the yeast as they remained stayed generally the same.  

Conclusion:


 After mixing 25 ml of yeast-water with different concentrations of Gatorade, I have found that the higher the concentration of Gatorade mixed with the yeast, the higher the rate of respiration will be, is somewhat correct.  I hypothesized that the tubes containing Gatorade would have a higher respiration rate than the control tube.  However, this has proven false.  Only experimental test tube #1, containing 15 ml of Gatorade, had a higher rate of respiration than the control tube.  All other test tubes containing Gatorade barely changed, and the change that they did make was negative.  All test tubes started out with the same general pressure.   The line of regression of each graph, the general line that fits each graph, shows that the slope of experimental tube #1 was the greatest, at 31.316.  It increased at much faster rate than the control tube, which had the second highest slope of 7.884.  And unusually, the other two experimental tubes, both of which had Gatorade in them, had negative slopes.  Tube #2 had a slope of –0.502, and tube #3 had a slope of –0.521.  Therefore I have decided that my hypothesis has proved to be somewhat correct.  The higher the concentration of Gatorade, the higher the rate of respiration.  But since two tubes that contained Gatorade had a decrease in their respiration, further testing would have to be done to see if these results were accurate.  

Experimental Error:


Could the two test tubes with a decrease in respiration have not have been shut?  Could they have been measuring the air pressure for 10 hours and not the pressure inside the test tube?  
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