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Abstract
During fermentation, yeast utilizes sugar to break monosaccharide to CO2 and alcohol.  There are two types of respiration are aerobic respiration and anaerobic respiration. Anaerobic respiration requires oxygen to ferment while anaerobic respiration do not need oxygen for fermentation. The presence of carbohydrate during the fermentation of yeast affect the rate of breathing. The presence of a pollutant also affects the fermentation of yeast. The level of respiration of yeast is measured by the amount of carbon (IV) oxide gas. This experiment involves determining if the introduction of a carbohydrate affects the rate of yeast fermentation. The analysis also involves determining if the introduction of a pollutant has any effect on the fermentation of yeast. Presence of carbohydrate during fermentation of yeast increases the amount of carbon (IV) oxide produced and presence of a simulated pollutant decreases the amount of the carbon (IV) oxide produced implying that carbohydrates improve the process of fermentation while a simulated pollutant hinders fermentation. This lab experiment aims at confirming the hypotheses of how the presence of carbohydrate affects the rate of cellular respiration and how the presence of a pollutant destabilizes the cellular respiration of yeast.  













Effect of a carbohydrate source on yeast
Introduction: Statement of hypothesis  
A simple organism, yeast, will have a higher rate of cellular respiration in the presence of carbohydrate than in the absence of a source of sugar, as evidenced by the quantity of CO2 produced.  A simple organism (yeast) will have a lower rate of cellular respiration in the presence of a source of carbohydrate and a simulated pollutant than in the presence of a source of glucose and the absence of a simulated contaminant as evidenced by the quantity of CO2 produced.  
Objectives 
To determine the rate of cellular respiration in the presence and the absence of carbohydrate. 
To determine the rate of cellular respiration under the presence of a carbohydrate and a simulated pollutant and in the presence of sugar and absence of a simulated pollutant. 
Background information 
Yeast is single-celled fungi related to the common fungi such as the mushrooms, molds and baker’s yeast. Its scientific name is Saccharomyces Cerevisiae which implies a sugar-eating fungus. There are a unique species of yeast which is the strongest due to its capability to ferment. Fermentation causes the bread dough to rise during baking.  They are known to digest sugar for their growth and energy. The enzymes that produce power break down carbohydrates into alcohol and carbon (IV) oxide. Another source of energy for yeast are simple sugars. Some of the favorite sugar forms are the maltose, the fructose, the glucose, and the sucrose. The fermentation process of yeast is a natural process. For instance, when fruits such as berries break open once they have ripened, natural yeast organisms come into contact with these berries causing the berries to ferment and turn alcoholic (www.khanacademy.org, 2019). 
There are two types of cellular respiration, and they are the aerobic and anaerobic respiration. Respiration has three main processes, i.e. the glycolysis, citric acid cycle, and oxidative phosphorylation. Fermentation is an anaerobic process for breaking down sugar molecules. Fermentation does not require oxygen. Both the fermentation and cellular respiration begin with the glycolysis process as their initial stage (/www.bbc.com, 2019). 
The rate of cellular respiration is affected by various factors; some of the element is the presence of carbohydrate or sugar in fermentation. Yeast utilizes sugar during anaerobic respiration to convert monosaccharide into CO2 and alcohol. Different sugars affect the rate of respiration at different levels. The levels of respiration are measured by the amount of carbon (IV) oxide.  The difference in the amount of CO2 was affected by the different structural difference. The rate of cellular respiration is also affected by the presence and absence of a simulated pollutant (Polakowski, 2012).  
Methods 
The material used in the experiment 2-25ml beaker, culture tube, two clear, graduated 15 ml, 1 Graduated cylinder greater 15ml, Marker, wax, 1 Pollutant, stimulant, 3ml (isopropyl alcohol, vinegar, 10% salt solution, 5%), baking soda solution, 1% bleach solution, or 10% soap solution
Sugar graduated -75ml, Spoon, measuring, 1.25ml Spoon, plastic 2 Vial, shell, 4 dram Water, tap, warm, 40ml, Weighing boat, small, 8cm*8cm Yeast, and 7.5ml dry and active yeast.

Procedure 
The first step was using the wax marker to label two 15 ml culture tubes, two 4 dram shell vials and two 25 ml as follows. Y was yeast, W was water, S was sugar. 
a.    #1-y+w
b.    #2-y+5+w
The second step was measuring 1.25 ml of active dry yeast with 1.25ml and placed into beaker #1. The third step was measuring 1.25ml of active dry yeast and 1.25 ml of graduated sugar and placing both into beaker 2. The beaker was swirled to mix the sugar and yeast thoroughly. The fourth step was pouring the contents of the beakers #1 into culture tube #1. The fifth step was inverting the Vial #1 and placing it over culture tube #1. The index finger of one hand was used to push culture tube #1 up into inverted vial #1 and held it in that position while it held #1 with the other hand. This was illustrated on the left side of figure 6.1. 
The sixth step was inverting Vial #1 back into a normal upright position with one hand while one hand and continuing to press culture #1 against the bottom of a vial #1. The result of this was illustrated in the figure below. The seven step was setting the vial #1 carefully on the lab table and leaving it undisturbed. In the next step, the initial gas volume in culture tube #1 was determined and recorded for the value of time t=0 in table 6.1 on the data sheet. The graduations on the centrifuge tube were read from its bottom downward. 
The steps 6-9 for beaker #2 culture tube #2, and vial #2 were repeated. The last process was determining the volume of the gas in each centrifuge tube and recording it for time t=1 intervals for ten minutes. As the reaction proceeded, the gas level was read at the interface of the liquid and foam that were produced.  	The yeast, water, and sugar was poured down the sink. The beakers, the cultures tubes, and the vials were washed. 
Part B: Effect of a pollutant 
First step involved measuring 1.25 ml of dry active yeast and 1.25ml of granulated sugar and placing into 25 ml beaker. The beaker was swirled thoroughly to mix the wet and dry contents. Second step involved measuring 10 ml of warm tap water with a graduated cylinder and added to the 25 ml beaker. The beaker was thoroughly swirled to mix the beaker contents. 
The third step involved measuring 3ml of the stimulated pollutant assigned to the lab group and adding it to 25 ml beaker. Group 1: isopropyl alcohol, Group 2: vinegar, Group 3: salt solution, 10%, Group 4:  baking soda solution, 5%, Group 5: bleach solution, 1%. 
The fourth step involved repeating Procedure 5-8 of part A, and transferring the contents of the 25ml beaker to a culture tube. The culture tube was inverted into a vial. The initial gas volume was determined and recorded. The times were t=0 and was recorded in the appropriate table. The volume of the gas in culture tube at t=1 minute interval for 10 minutes was determined and recorded in the appropriate column in table 6.2. As the reaction proceeded, all that was needed was to read the gas level at the interface of the liquid and foam that were produced. 
Table 6.2 was completed by recording in the appropriate columns the data from the other lab groups. The total volume of CO2 gas produced in every 8 tubes was calculated and recorded in table 6.3 on the data sheet as follows: volume at 10 minutes to volume at 0 minutes= total volume produced. The rate of cellular respiration in every 8 tubes was recorded and calculated as follows: total volume of CO2 produced divided by a total number of minutes. When all steps were completed, all the equipment were cleaned. All the spilled dry or wet materials were wiped. 
Results 
Gas CO2 and volume in ml at I minute interval for 10 minutes for centrifuge tube containing yeast and water versus centrifuge tube containing yeast, water and sugar. 
Amount of gas in ten minutes
	tube
	
	
	
	
	
	
	
	
	
	
	
	

	#
	contents
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1.
	Yeast +water 
	0
	0.2
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3

	2
	Yeast + water + sugar 
	0
	0.1
	0.3
	1
	1.5
	2.2
	2.7
	3
	3.1
	3.3
	3.5




From the results above, it is clear that yeast produces more CO2 in the presence of a carbohydrate than in the absence of a carbohydrate. Yeast and water produced o.3ml while yeast and water and sugar produced 3.5ml of CO2. 
Table 6.2 Gas CO2 and volume in ml at I minute interval for 10 minutes for 6 culture tubes, each containing yeast, water, sugar, and one of six simulated pollutants
Amount of the gas produced in ten minutes
	Group
#
	Simulated 
Pollutant 
	Gas volume in ml in culture tube at time (min)


	1
	Isopropyl 
Alcohol
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	Vinegar
	0.3
	0.4
	0.5
	0.6
	0.6
	0.6
	0.7
	1
	1.1
	1.2
	1.3

	3
	Salt solution 10%
	0
	0.3
	0.3
	0.3
	0.3
	0.8
	1.1
	1.4
	1.8
	2.3
	2.8

	4
	Baking soda solution 5%
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.1
	0.2

	5
	Bleach solution 1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.1

	6
	Soap solution 10%
	0
	0.2
	0.25
	0.25
	0.3
	0.4
	0.6
	0.8
	1
	1.3
	1.8




The graph above shows the different levels of CO2 produced by yeast in the presence different pollutants. 
Table 6.3 total volume of CO2 produced and cellular respiration rate (ml/min) for 8 combinations of yeast, water, sugar and simulated pollutants
	Tube contents
	Total volume of CO2 produced 
	Cellular respiration rate (ml/min)

	Yeast + water 
	0.3
	0.03

	Yeast + water + sugar
	3.5
	0.35

	Yeast + water + sugar + isopropyl alcohol
	0
	0

	Yeast + water + sugar + vinegar
	1.3
	0.13

	Yeast + water + sugar +salt solution 10%
	2.8
	0.28

	Yeast + water + sugar + baking soda solution, 5%
	0.2
	0.02

	Yeast + water + sugar + bleach solution 1%
	0.1
	0.01

	Yeast + water + sugar + soap solution, 10%
	1.8
	0.18


 
Discussion
[bookmark: _GoBack]From this experiment, the hypotheses were that yeast have a higher rate of cellular respiration in the presence of a carbohydrate source and lower rate of cellular respiration in the presence of a simulated pollutant. The two hypotheses are backed by the results of the experiment as shown in the tables and graphs above. The cellular respiration of yeast in the presence of sugar was much higher than the rate of cellular respiration in the presence of only water. The hypothesis that organism have a lower rate of cellular respiration with a presence of both a carbohydrate source and a pollutant was also supported by the results of this experiment as shown in the graphs. Majority of the simulated pollutants used in this experiment are harmful and thus they affected the yeast destabilizing the respiration.  
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