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Part 2: Protein Determination Using a Parsnip Extract and an Albumin Solution.
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Introduction
Part 1. Parsnip Catalase Experiment
Enzymes are proteins that help the reaction times of natural processes to be sped up. In the parsnip catalase portion of this lab, experiment 2 was completed in order to determine the reaction rate of the dismutation of hydrogen peroxide (H2O2). 
Hypothesis: The rate of the enzyme-catalysed reaction of hydrogen peroxide into water and oxygen is positively correlated to the substrate concentration. 
Prediction: A stronger percent substrate concentration should yield a faster reaction rate, as the catalase enzymes must react faster in order to protect the “plant cell” from the toxic nature of the increasing concentration of H2O2. 
Experimental design: No changes were made to the directions on pages 45 and 46 of the lab manual (Anarson et al., 2014). Effectively, filter papers were soaked in a catalase solution, and then placed into test tubes containing varying concentrations of H2O2 and water. The length of time that it took for the filter paper to reach the top of the test tubes were recorded, then the entire procedure was repeated a second time. 

Part 2. Protein Determination
The purpose of the experiment is to determine two unknown protein concentrations using the Bradford method. This method uses a dye reagent that binds to the protein at varying degrees depending on the BSA concentration. The two unknown codes used in this lab were X-M and U2-A. The design of the experiment can be found from pages 49 to 52 of the lab manual (Anarson et al., 2014). No changes were made to the instructions in the manual.  
Results 

Figure 1. Reaction rate (1/s) of dismutation of hydrogen peroxide into water (H2O) and molecular oxygen (O2) against the substrate concentration (%). The regression equation is y=0.015x+0.0066; and R2=0.955. 



Figure 2. Light absorbance (at 595nm) of cuvettes containing different protein concentrations. The regression equation is y = 1.1751x + 0.0991, and R² = 0.97245.













Verbalization and Calculations
The overall appearance of figure 1 is that its trend line shows a strong positive correlation between the reaction rate and the substrate concentration. 

Using the data obtained for part 2, as well as the regression equation obtained from figure 2, the two unknown protein concentrations can be calculated. 
y = 1.1751x + 0.0991
Let x be the absorbance, and y be the protein concentration. 

Unknown code: X-M
Absorbance: 0.398
y = 1.1751(0.398) + 0.0991
y = 0.5668

Therefore the protein concentration is approximately 0.57 mg/mL for X-M.

Unknown code: U2-A
Absorbance: 0.516
y = 1.1751(0.516) + 0.0991
y = 0.7055
Therefore the protein concentration is approximately 0.71 mg/mL for U2-A.


Discussion
Part 1. 
A) 	Observationally, the concentration of hydrogen peroxide is directly correlated to the reaction rate, in that as the concentration increases, the rate also increases. What is occurring during this process of increased substrate concentration, is that metabolic feedback is signaling for more enzymes to bind to the H2O2 molecules to reduce the amount of toxins in the “plant cell” by speeding up the process of dismutation (Raven et al., 2012). Therefore, our results were expected since the concentrations of H2O2 were fairly low, allowing for optimal enzymatic activity at the highest concentration tested.

B) 	The graph would be expected to peak at an optimal H2O2 concentration (bell-shaped graph), as the enzymes can only bind to so many sites, then they would become over-saturated and loose their functionality. 
Plant cells are smart. They have regulatory enzymes that can increase or decrease enzymatic activity of the cells depending on the substrate concentration. These regulators control the rate of the metabolic pathways that the cell needs to rid itself of toxins, such as hydrogen peroxide (Raven et al., 2012). This would indicate that as the substrate concentration increases, the cell will begin to overwork itself, and the enzymes will loose their productive power and become denaturized in the process. Thus, a substrate concentration of 100% would likely see denaturation in the catalase as the enzyme molecule looses its integrity.
Thus our hypothesis cannot be completely rejected, since the substrate concentrations used in this lab are positively correlated with the reaction rate. 
Part 2. 
A) 	The Bradford method is one of the more commonly used processes for protein determination as it is a quick and cost-effective way to test concentrations in a spectrophotometer (Bradford, 1976). For the determination of the concentrations of the unknown proteins, it is important to use the linear part of the standard curve, as this will be the best approximation to use for the calculations of the unknowns. This is due to the fact that the plotted data represents the light absorbance of known concentrations of protein similar to that of the protein being assessed. 
B) 	Enzyme concentration determines how fast a reaction will occur. Therefore the greater the enzyme concentration, the faster a reaction will occur as the metabolic activity will increase. 

In conclusion, enzymes are the driving force behind biological reactions, and as their concentration alters, their ability to catalyse a reaction changes. In this lab, catalase’s ability to dismutate H2O2 increased for the substrate concentrations given, however had we further increased said concentration, the enzymes would have potentially been denaturated due to over-saturation. 
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