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Cellular Respiration in Yeast
BACKGROUND:

Yeast are tiny single-celled fungi. The organisms in the Kingdom Fungi are not capable of making their own food. Fungi, like any other organism, need food for energy. They rely on sugar found in their environment to provide them with this energy so that they can grow and reproduce. 


Yeast, like bacteria grow in or on their food source. They produce and release digestive proteins (enzymes) into their environment where the sugar molecules are found. Complex sugar molecules then break down into monosaccharides that can be absorbed by the yeast and used for food (energy). 


There are many species of yeast, and each has a particular food source. Certain yeast feed on a variety of natural sources of sugar such as fruits, nectar from plants, and molasses from the plant crop called sorghum. Others break down wood and corn stalks. In doing this, a compound called ethanol is produced. This compound can be used in our cars like gasoline. Another species break down sugar from grain into alcohol. Others break down fruits into wine, which is another type of alcohol. Bread recipes rely on yeast to break down sugar in flour. 
Overall, the final equation for glycolysis plus fermentation would be:

 C6H12O6  (  2CO2 +  2C2H5OH, with 2 ATP also produced.


For the yeast cell, this chemical reaction is necessary to produce the energy for life. The alcohol and the carbon dioxide are waste products produced by the yeast. It is these waste products that we take advantage of. The chemical reaction, known as fermentation can be watched and measured by the amount of carbon dioxide gas that is produced from the break down of glucose. 

All living cells, including the cells in your body and the cells in yeast, need energy for cellular processes such as pumping molecules into or out of the cell or synthesizing needed molecules.  ATP is a special molecule which provides energy in a form that cells can use for cellular processes.

Cellular respiration is the process that cells use to transfer energy from the organic molecules in food to ATP.  The following equation summarizes the chemical changes that occur in cellular respiration of the monosaccharide glucose when oxygen is available

C6H12O6  +  6 O2  à  6 CO2  +  6 H2O   +  (up to) 38 ATP

There is another important feature of cellular respiration which is not shown in these equations.  Cellular respiration involves many small steps; these multiple steps allow the cell to use the energy from each glucose molecules efficiently in order to make as many ATP molecules as possible.  The multiple steps of cellular respiration are described in your book and notes.  This lab focuses on how yeast perform cellular respiration in the absence of oxygen.  Remember if oxygen is present, glycolysis is followed by the Krebs cycle and electron transport chain, or aerobic respiration.  When oxygen is not present, glycolysis is followed by anaerobic respiration, aka fermentation.  Glycolysis is an anaerobic process.  It occurs regardless of the presence or absence of oxygen.  There are two types of fermentation, alcoholic and lactic acid.  The names come from the fate of the pyruvic acid formed at the end of glycolysis.  Which type of fermentation occurs depends on the organism.  The disadvantage of fermentation is that it produces fewer ATP molecules than aerobic respiration.  The advantage, however, is that glycolysis can continue, so at least some ATP is still being produced.

In this lab you will be using yeast.  You can grow yeast in a bottle filled with water that contains sucrose and is sealed with a balloon which creates an anaerobic environment.
 Group 1 – 2.5g yeast – 1.5g sugar – 30ml H2O

Group 2 – 2.5g yeast – 2.g sugar – 30ml H2O

Group 3 – 2.5g yeast – 2.5g sugar – 30ml H20

Group 4 – 2.5g yeast – 3gsugar – 30 ml H2O

Group 5 – 2.5g yeast – 3.5g sugar – 30ml H20

Group 6 – 2.5g yeast – 4g sugar – 30mlH2O

Group 7 – 2.5gyeast – 4,5g sugar – 30ml H2O 
Hypothesis:

Do you think that the rate of carbon dioxide production during fermentation would be affected by the availability of simple sugars?  Explain.
Procedure:
1. Each group will gather the amount of sugar and yeast needed for their bottle using the metric scale

2. Place the yeast and sugar in the bottle

3. Fill the flask with 30mL of warm water (measure with graduated cylinder)
4. Place balloon over top of the bottle tightly 
5. Secure with masking tape
6. Swirl flask to mix contents 
7. Set on counter and measure the diameter (around the middle) in cm, using a string and ruler, of the balloon after 30 mins and after 60 minutes and 90.
8. Record observations in Table 1. 

Data:   

Table 1 : Observations and Measurements of Balloon diameter in cm   

	Group
	After 30 min
	After 60 mins
	After 90 mins

	1
	 
	 
	

	2
	 
	 
	

	3
	 
	 
	

	4
	 
	 
	

	5
	 
	 
	

	6
	
	
	

	7
	
	
	


Figure 1: Graph of Balloon Height in cm 

· Make a full page graph 
· X-axis Groups 1-7 with amount of sugar noted,  Y-axis Height in cm. 

Analysis: 

1. Compare what happened to each of the balloons for groups 1-7
2. Why do you think we use warm water instead of cold water? 

3. What bottle(s) had the Most CO2 production? Least? How do you know? Be sure to describe WHY! 
4. Describe what happened using the following terms : yeast,  sugar, and carbon dioxide, cellular respiration

5. Was there anything besides CO2 produced in the bottle? What was it? 
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