Names: Class: Date:
Biology - Mr. Croft

Yeast Fermentation Lab
50 Points

Introduction

During anaerobic conditions high levels of NADH develop, leaving a shortage of NAD*. Low levels
of NAD" slow the rate of glycolysis. Fermentation restores NAD" levels while producing alcohol
and CO,. During aerobic respiration glucose is broken down into water and carbon dioxide. Under
ideal conditions, cells can produce a maximum of 38 ATP molecules from one molecule of
glucose. During anaerobic respiration, baker's yeast breaks glucose down into ethyl alcohol and
carbon dioxide. This process only yields 2 ATP per glucose molecule (from glycolysis).

Problem
What is the effect of temperature on the fermentation of sugar by yeast?

Hypothesis

Procedure

1. Record the labels on each tube here: #1 = #2 = #3 =

2. Pour 8 mL of the sugar solution (apple juice) into each of the three plastic tubes.

3. The class will test the amount of glucose in one group’s tubes using a glucose test strip.

4. Fill the rest of each tube with yeast solution, extending the fluid level above the top of the tube.
5. Screw the cap on the tubes (the caps have four holes in them, so a few drops of liquid will

spurt out of the holes).

Check to make sure there are no bubbles visible in the tube.

Gently mix the contents of the tube by placing your thumb on the cap and slowly inverting the

tube a few times.

8. Invert each tube as you place them in each of the following water baths (put your thumb on the
cap to prevent loss of liquid):
Tube #1:  Cold Water
Tube #2: Room Temperature Water
Tube #3:  Warm Water

9. Record the total amount of gas produced every 5 minutes for 20 minutes. Be sure to include
any foam/bubbles as part of your data. You may slightly lift the tube out of the water to make
measurements easier, but the cap must remain under water at all times!

10. After 20 minutes, the class will retest the amount of glucose in one group’s tubes using a
glucose test strip.

11. Empty the contents of all tubes into the waste beaker and clean all tubes and caps.

No

Results
Glucose Conc (%) Amount of CO, Produced (mL)

Temp °C
Before After 0 min 5 min 10 min 15 min 20 min

Cold

Room Temp

Warm




Analysis of Results - 5 Points
Construct a line graph of the amount of carbon dioxide produced vs. time for each of the three
temperatures (3 lines on one graph).

Conclusions (Summary of Experiment, Analysis of Data, Discussion of Error) - 10 Points
Write your conclusion on the back of your graph paper.

Questions (complete sentences) - 5 Points Each
1. You own a bakery and your customers are complaining that your bread is too dense. How can
you make your bread lighter?

2. Certain types of bacteria thrive in conditions that lack oxygen. What does this indicate about
the way they obtain energy?

3. Would individuals who carry out regular aerobic exercise suffer less muscle discomfort during
intense exercise than other individuals? Briefly describe an experiment that could answer this
question.

4. To function properly, heart muscle cells require a steady supply of oxygen. After a heart attack,
small amounts of lactic acid are present. What does this evidence suggest about the nature of
a heart attack?

5. The alcohol content of most wines is about 12%. The alcohol is produced by the fermentation
of the natural sugar in grape juice by yeast. What might explain why the alcohol content is not
higher?

6. If aerobic (oxygen-utilizing) organisms are so much more efficient than anaerobes in converting
energy, why are anaerobes left on this planet? Why didn’t they all become extinct long ago?

7. Why was it important in step 6 of the procedure to make sure that there were no bubbles in the
tube (2 answers)?



