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Introduction

The Bradford Assay is designed to find the total protein concentration in a solution.  It was first reported by Dr. Marion Bradford in 1976 (Coomassie (Bradford), 2008). It is best used for finding the protein concentrations for cell fractions and gel electrophoresis, but it is often used in most experiments for the total protein concentrations.  The experiment itself can be done quickly.  Numbers that fall out of range or are erroneous can be easily rechecked in a matter of minutes.  Overall, the test is pretty accurate (Changes In, 1999).  
The Bradford Assay uses a dye called Coomassie Brilliant Blue-G250 that binds to proteins (Bradford, 2001).  The dye and protein are usually placed in an acidic solution.  The ligands on the dye bind to the positive charges on the protein.  The number of ligands that is bound is proportional to the number of positive charges on the protein. The dye binds to the protein by using Van der Waals forces and hydrophobic interactions (Coomassie (Bradford), 2008).  There are ionic interactions as well.  In all, the dye and protein mixture are stabilized by these forces. 
There is also a color change that occurs due to this binding of the dye and the protein (Caprette, 2005a).  When binding to a protein, the dye is most stable in its unprotonated blue form.  The dye has a red color due to the heavily protonated solution in highly acidic environments (Total Protien, n.d.).  The color change is due to the amino acid groups on the proteins, particularly arginine, lysine and histidine.  Color is not produced by unbounded amino acids, peptides, and proteins of low molecular weight.  For the color change to occur, the weight of the protein that is being used as part of the experiment must be over 30,000 daltons (Coomassie (Bradford), 2008). The color of the dye in solution is proportional to the concentration of protein, similar to the binding between the dye and the protein.  The solution gets darker or bluer as the concentration of protein grows greater (Caprette, 2005a).  The color change is a qualitative method of determining protein concentration.
A better method is by using spectrophotometry.  Spectrophotometry is based on the absorbance of light of an object or solution.  A spectrophotometer is used.  It is made of a spectrometer and a photometer.  The spectrometer produces light of a certain wavelength and the photometer measures the intensity of the light.  In between these two machines, there is a spot for a cuvette to be place.  The cuvette will contain the solution, of which the absorbance rate will be measured. The spectrophotometer must be adjusted for each experiment because the spectrometer only produces a small range of wavelengths at a time (Caprette, 2005b).  The Coormassie Blue absorbs 465 nm when it is not bound to a protein.  When it is bound, the Coormassie Blue absorbs 595 nm (Changes In, 1999).  The spectrophotometry must be adjusted for Coormassie Blue that is bound with a protein.  Since the intensity of the color is directly proportionate to the concentration of the protein, spectrophotometry can be used for the Bradford Assay (Caprette, 2005b).  The following equations are helpful in determining the transmittance and the absorbance of the solution of the dye-and-protein mixture:
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· T is the transmittance of the solution.

· I0 is the intensity of light passing through the unbounded dye

· I is the measure of the intensity

· A is the absorbance of the solution (Blauch, 2001).

Using these equations and a spectrophotometer, the concentration of proteins are fairly easy to find.  The purpose of this lab is to determine the identity of two unknown milk samples.  The protein concentrations of possible identities of the samples are given.  The best method of discovering the identities is to use spectrophotometry.  First, an array of standards has to be made.  These standards must have slight changes in protein concentrations.  Then, the milk samples must be diluted and measured in proportion to the dye.  After the standards and samples are fully made, they will be placed into the spectrophotometer one at a time.  The standards will be used to make a best fit line on which the absorbance of the samples can be plotted.  By manipulating the graph, the protein concentrations of the samples will be known.  The identities of the samples can be easily known by comparing the protein concentration values to the given possibilities.  We predicted that the samples were whole milk and half-and-half.
Results
Table 1 Observations of the Standards.  The standards were produced using 100 microliter of protein for 5 milliliter of dye.
	Label
	Concentrations (mg/ml)
	Color of Solution

	Standard 1
	0.125
	Yellowish-Brown

	Standard 2
	0.250
	Yellowish-Brown

	Standard 3
	0.500
	Green

	Standard 4
	0.750
	Greener than Standard 4

	Standard 5
	1.000
	Greenish-Blue

	Standard 6
	1.500
	Blue

	Standard 7
	2.000
	Deep Blue


Table 2 Absorbance of the Standards and the Samples.  The spectrophotometer was used.  The wavelength was set at 595 nm.
	Label
	Absorbance Trial 1
	Absorbance Trial 2

	Standard 1
	0.624
	-

	Standard 2
	0.378
	0.527

	Standard 3
	0.130
	0.489

	Standard 4
	0.981
	-

	Standard 5
	1.303
	-

	Standard 6
	1.563
	-

	Standard 7
	1.697
	-

	Sample A
	0.547
	-

	Sample B
	0.631
	-
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Figure 1 Amount of Absorbance Due to Concentration of Proteins For the Standards.  The concentration was pre-determined.  The absorbance was calculated using the spectrophotometer at a wavelength of 595 nm.
For Sample A,


0.547 = 0.6972x + 0.4152


0.6972x = 0.1318


x = 0.1890418818 = 0.1890 approximately


Sample A has a concentration of about 0.1890 mg/mL.

For Sample B,


0.631 = 0.6972x + 0.4152


0.6972x = 0.2158

x = 0.3095238095 = 0.3100 approximately


Sample B has a concentration of about 0.3100 mg/mL.

Table 3 Protein Concentrations for Possible Identities of Unknown Milk Samples.  They were given by the teacher.
	Label
	Concentration (mg/mL)

	Silk Soy Milk
	0.5833

	Red Bull
	0.5070

	Whole Milk
	0.6667

	Chocolate Milk
	0.9322

	Half-and-Half
	0.6667



The colors of the standards were proportional to their concentrations, as expected.  In Table 1, it can be seen that the highest concentration had the deepest blue color.  The values of the standards increased as the protein concentration increased in Table 2.  The values for the Standards 2 and 3 were slightly off, so we calculated them again.  The second time, the values were closer to the correct values, but they were still slightly off.  The absorbance values of the samples were near the absorbance of Standard 1.  The regression line of Figure 1 is close to 1.  It is approximately 0.8967.  Figure 1 demonstrates that as the concentration of the protein increases, the absorbance of the substance is proportional.  Using Figure 1, we did calculations to find the concentrations of Samples A and B.  We found their concentrations to be close to the concentrations of Standard 1.  The concentrations of Samples A and B were 0.1890 and 0.3100 respectively.  Finally, Table 3 lists the values given by our teacher of the concentrations of the possible identities of the unknown milk samples.
Conclusion

Our results showed that Samples A and B had concentrations near that of Standard 1.  The data given by our teacher showed the concentrations of possible identities of the samples.  Sample A had a concentration of 0.189 mg/mL.  It is closest to that of Red Bull.  Sample B had a concentration of 0.3100 mg/mL.  It is closest to the concentration of Silk Soy Milk.  My experimental results don’t support my original thesis.  I have revise my thesis, because my results supported that Sample A is Red Bull and Sample B is Silk Soy Milk.
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