Cellular Respiration Lab Report
General Concepts
1. What are the commercial products produced by fermentation or anaerobic respiration? List at least two.
	Ethanol 
Yogurt
Pharmaceutical products such as Antibiotics e.g. Penicillin’s


2. What is the purpose of respiration?
	It is to convert the energy in the carbon bonds in a sugar molecule such as glucose into readily available form of energy, ATP.
Breathing, also referred to as respiration, ensures that there is continuous supply of oxygen to and removal of carbon (iv) oxide from cells


3. What are the differences between anaerobic and aerobic respiration?
	Aerobic respiration occurs in the presence of oxygen, and thus complete oxidation of carbons in the sugar.
Anaerobic respiration occurs in absence of and thus there is incomplete oxidation of carbons in the sugar.
Aerobic respiration produces more energy (about 36 ATP) and carbon (iv) oxide.
Anaerobic respiration produces lesser amount of energy (2ATP)
Anaerobic respiration occurs at faster rate than aerobic respiration
Aerobic respiration converts glucose into pyruvate which then enters into Kreb’s cycle while in anaerobic respiration, glucose is converted into lactic acid.


4. Why do disaccharides produce more CO2 than monosaccharides?
	Disaccharides are two monosaccharides linked together and therefore they are ultimately broken down to two monosaccharides. When these monosaccharides are undergo respiration, a twofold carbon (iv) oxide gas is produced as compared to if a single monosaccharide was used as the initial substrate.



Experiment-Specific Questions
Digestion of Individual Sugars by Yeast Cells
1. For each of the sugars fermented by yeast, fill in the chart below to determine CO2 production?
	Results Table

	Sugar
	Initial Gas Volume
t=0 minutes (mL)
	Final Gas Volume
t=5 minutes (mL)
	Volume of CO2 produced
Final - Initial (mL)

	Fructose
	0.0
	7.43
	7.43

	Glucose
	0.0
	21.75
	21.75

	Maltose
	0.0
	21.25
	21.25

	Maltotriose
	0.0
	5.22
	5.22


2. For each of the sugars fermented by yeast, fill in the chart below to determine the mg of sugar consumed per minute during fermentation. 
· For column one use
	n = (P × V) ÷ (R × T)

	


· to calculate the moles of CO2 produced
n=Number of moles
 P=pressure=101.3kpa 
T=temperature=298.15k 
R=gas constant=8.3145 L kPa K-1 mole-1

Moles of CO2 produced from Fructose
7.43ml = 0.00743L
(
= 0.0003036179mole

Moles of CO2 produced from Glucose
21.75ml = 0.02175L
(
=0.0008887871 mole

Moles of CO2 produced from Maltose
21.25ml = 0.02125L
(
=0.0008683552 mole

Moles of CO2 produced from Maltotriose
5.22ml = 0.00522L
(
= 0.0002133089 mole

· Use
	moles of sugar consumed = moles of CO2 produced ÷ (2  × number of simple sugars in that sugar)


· to calculate the moles of sugar consumed


Moles of Fructose consumed
Fructose is a monosaccharide hence has one simple sugar

= 0.0001518 mole

Moles of Glucose consumed
Glucose is a monosaccharide hence has one simple sugar

= 0.0004444 mole

Moles of Maltose consumed 
Maltose is a disaccharide made up of two glucose molecules hence has two sugars

= 0.0002171 mole

Moles of Maltotriose consumed
Maltotriose is a trisaccharide of three glucose sugars

=  mole


3. 
· Use
	mg of sugar per minute = (moles sugar) × (MW g/mole) × (1000 mg/g) ÷ (5 minutes)


· to calculate the mg of sugar fermented per minute

Mg of Fructose fermented per minute
MW of Fructose = 180.16g/mole
	
	= 5.4697mg

	Mg of Glucose fermented per minute
	MW of Glucose = 180.16g/mole
	
	= 16.0126mg

	Mg of Maltose fermented per minute
	MW of Maltose =342.3g/mole
	
	=14.8627mg

	Mg of Maltotriose fermented per minute
	MW of Maltotriose = 504.437g/mole
	 
	=3.5865mg


	Calculations Table

	Sugar
	Moles of CO2 produced
	Moles of Sugar Consumed
	Mg of sugar/min

	Fructose
	0.0003036179mole
	0.0001518 mole
	5.4697mg

	Glucose
	0.0008887871 mole
	0.0004444 mole
	16.0126mg

	Maltose
	0.0008683552 mole
	0.0002171 mole
	14.8627mg

	Maltotriose
	0.0002133089 mole
	 mole
	3.5865mg


4. Based on your results, which sugars should be provided to yeast grown commercially to minimize the amount of sugar that needs to be purchased?
	Glucose and Maltose
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