Name __________________________ Date __________  Period ____  Due  _________

Regents Biology Laboratory Investigation

YEAST RESPIRATION
Background Information


Respiration is the process by which many living cells turn nutrients into ATP.  The yeast that most people are familiar with is Saccharomyces cerevisiae, and is used most often in baking and in the fermentation of frosty beverages, but there are thousands of different types, each belonging to kingdom Fungi.  Yeast are facultative anaerobes, which means that they can perform cellular respiration in order to produce ATP, but they can also switch to ethanol fermentation if no oxygen is available.

The byproducts of both cellular respiration and ethanol fermentation include carbon dioxide.  This is the gas that makes many fermented beverages fizzy by dissolving in the liquid as it is fermenting.  Carbon dioxide also makes bread rise, because as each yeast cell respires, the carbon dioxide that it releases forms a pocket around the yeast cell.  This pocket of gas expands as the bread is baked, to give it an even lighter and fluffier texture.  Cakes, which are usually not made with yeast, have less air space, and are thus denser.  The type of yeast, the amount of it, and the food that it is given can all affect how it functions.

Yeast, just like humans, has foods with which it can make the most energy.  Also like humans, yeast has a set of conditions under which it can respire best.  It is your job today to use the materials in the lab to design an experiment which will determine with what food or under what conditions yeast respires the best.  You can also use a pre-designed experiment if you wish.

Remember that a good experiment has only one variable.  For example, if you are trying out different types of sugars, that should be the only thing that you change.  You should not change the temperature and amount of yeast, as well.  A good experiment also has a quantitative way to measure the results.  This means that you should end up with a number, and not something qualitative, such as “the yeast respired real good.”  (you should also not use the adjective “good” where the adverb “well” should be used.  But you knew that, of course).  Design your experiment with these ideas in mind, and you will go far
Purpose

The purpose of this investigation is to help you learn more about the process of cellular respiration.  You will discover what raw materials work best to enter the process, and what conditions make respiration proceed the quickest.  You will also develop your skillz in designing experiments; skillz which you will apply throughout the year, and throughout your life.
Materials


Note that you may or may not use all items on this list, depending on your experimental design.  You may also use other materials around the lab if you wish.

Yeast
Hot Plate


Distilled water
Various carbohydrates


Beakers
Plastic droppers

Nuts
Test tubes


Glass stir rods
Digital balance


Ice
HCL


NaOH
Tap water

Graduated cylinder

Procedure
OPTION I – PRE-DESIGNED PROTOCOL


1.  Obtain a beaker, fill it with about 100 mL of  tap water, and add .5 g of yeast to it.

2.  Stir the beaker to mix, and let it sit while you prepare other solutions.


3.  Make a 10% solution of the sugars (at least four) that you wish to test.  A solution is 10% concentrated if there is 10 g of sugar for 100 mL of distilled water.  If you don’t wish to make that much solution, you may simply reduce the numbers to 1 g in 10 mL of distilled water.

4.  Add 10 mL of the yeast solution that you prepared earlier to each of the sugar solutions.  You may wish to share sugar solutions to save time and resources.


5.  Using one of the pre-cut plastic droppers, suck up some of your sugar-yeast mixture.  Add a nut to the top end of the dropper.  Repeat for each different solution.

6.  Carefully place the dropper in a test tube filled with water.  Make sure that the dropper sinks, and that the end of it is covered by water.


7.  Count how many bubbles you see in a ten-minute time period.


8.  Empty out all your droppers, tubes, and beakers, and put them back whence they came.


9.  Record your data in table 1.

QUESTION 1.  Which tube produced the most bubbles?

QUESTION 2.  Which tube produced the least bubbles?

QUESTION 3.  What is one thing you can think of that differed between the two sugars that might account for the difference in bubbles?

	Tube Number
	Type of Sugar
	Number of Bubbles

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


Table 1.  Number of bubbles produced by various types of sugar.  
OPTION II – DESIGN YOUR OWN EXPERIMENT


1.  Decide what you want your variable to be, what your hypothesis is, and how you will collect your data.  Are you going to change the pH, temperature, amount of yeast, amount of water, size of the beaker, or what?
QUESTION 1.  What is your variable?

QUESTION 2.  What is your hypothesis?  Remember, good hypotheses use the form “if….then….”

QUESTION 3.  Design your experiment.  You may draw or write in the space below, but it MUST be approved by your teacher before you begin!  Don’t take too long – you only have two periods to design your experiment and carry it out.






          TEACHER INITIALS ____________


2.  Design a data table.  You can use table 2 and simply fill in your own titles.  Make sure that you give your table a name!

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 2.  _______________________________________________________________


3.  Set up and carry out your experiment.  You must finish your data collection by the end of lab today, so work efficiently.  

Analysis
QUESTION 4.  Can other substances aside from glucose go into cellular respiration?  If so, which ones?

QUESTION 5.  Are the yeast cells in your experiment doing respiration or fermentation?  How can you tell?
QUESTION 6.  Where did the carbon that came off of your sugar end up?  Think carefully!
QUESTION 7.  Name at least two sources of error in your experiment.

QUESTION 8.  Name two things that you would change about this lab if you could.
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