Name: _________________________________  Date: ________________  Period: _______


Anaerobic Respiration Lab

Anaerobic respiration:

· Requires:   

Glucose ( C6H12O6)
· Produces:




Lactic Acid Fermentation


Alcoholic Fermentation
Lactic Acid + Carbon Dioxide + 2 ATP 
        Ethyl Alcohol + Carbon Dioxide + 2ATP
· Organisms:  Animals 




Yeast and Bacteria
· Location:      Cytoplasm
of muscle cells
Cytoplasm
Part 1: Alcoholic Fermentation

The action of yeast is important to the manufacture of bread.  Baker’s yeast, Saccharomyces cerevisiae, participates in alcoholic fermentation under anaerobic conditions.  What substances and conditions promote fermentation by yeast?  In this investigation you will examine the effects of sugars on the rate at which yeast cells perform fermentation.  Your group will add the ingredients listed for your assigned bottle (look below for amounts of substances).   Use 1 tablespoon of yeast for your bottle.  Add the appropriate amount of sugar, if any, and then fill the bottle full of water.  Bring it up front for your teacher to apply a balloon to the top.  We will observe the results tomorrow.

1. Identify the independent variable in this experiment.  

Amount of sugar
2. Identify the dependent variable in this experiment:

How big the balloon gets….amount of CARBONDIOXIDE
3. In which of the six bottles do you expect to observe the evidence of fermentation?  Explain your answer.

Hypothesis:  Which bottle do you think will have the most CO2 in?  __________
Draw the bottles for the class here(
Results:

	
	A – yeast and water
	B – 30 mL sugar, yeast, and water
	C – 30 mL sugar and water
	D – 60 mL sugar, yeast, and water
	E – 90 mL sugar, yeast, and water
	F – 120 mL sugar, yeast, and water

	Day 1 – after 24 hours


	Control
	A little
	Control
	Biggest
	2nd Biggest
	A little… hole in balloon???

	Did fermentation occur?
	No… no sugar
	Yes
	No… no yeast
	Yes
	Yes
	Yes


DRAW / Color and label your bottles afterwards….
Analysis and Conclusions –

1. What gas filled the balloons? Carbon Dioxide
2. What was the purpose of the balloon?  Would this lab have been effective without it?  Explain. To trap the gas and be able to measure it… dependent variable
3. Which solution resulted in the best yeast growth?  Why do you think it worked this way?

Bottle D….. it had just the right ingredients….. Goldilocks!
4. In what way did the contents of the bottles with the inflated balloons differ from those whose balloons did not inflate? Some did not have sugar/ yeast
5. In what way is sugar related to fermentation?  It is what gets broken down….fuel
6. How does fermentation compare to respiration carried out by your cells?  Give at least TWO points for comparison (similarities and/or differences). Both are ANAEROBIC,  Both get 2 ATP… Both get CO2
7. Explain why yeast is used in making bread.   The Carbon Dioxide makes it rise…. Makes the holes in the bread.
Part 2: Lactic Acid Fermentation

Lactic acid is a by-product, produced by the body’s tissues in order to obtain energy from glucose in the absence of oxygen.  A large amount of lactic acid in muscle leads to fatigue and can cause muscle cramps.  Lactic acid also causes the souring of milk, by fermentation of lactose.  This makes lactic acid is useful commercially, as it is used in preparing cheese, soft drinks, and other foods.

8. When do your body cells use the process of fermentation?  Is it the same as what was observed in Part 1 of the lab?  Explain.  They cannot get Oxygen quick enough….. switches over to Lactic Acid….. kinda the same… but different end product
Procedure

· Choose one partner to hold the clothespin between his forefinger and thumb.  Practice squeezing the clothespin open an closed a few times.  Have the other person be the timekeeper.

· When the time keeper says “go”, then the clothespin squeezer should squeeze the clothespin completely open and closed as many times as possible in 20 seconds, keeping track of the number of squeezes.  Record the total in your data table.

· Repeat for 9 additional trials without resting in between.  Record your total for each trial.

Data Table: Total Squeezes for each 20 second time period

	Trial #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Number of Squeezes
	
	
	
	
	
	
	
	
	
	


Conclusions

1. Graph your results below.  Label your axes and give the graph a title.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2. Why did your fingers get sore with each trial?

3. What was not missing from your muscles causing them to undergo lactic acid fermentation?

4. Why do you think the burn goes away with time?

5. What is the other product of lactic acid fermentation – the goal product?

6. Aerobic respiration is a more efficient process than anaerobic respiration.  Why?

7. Where does aerobic respiration occur in the cell?

8. Where does anaerobic respiration occur in the cell?

