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Abstract

In order to maintain our health, it is important that we obtain enough protein in our diets.  In this experiment we chose to compare the protein concentrations of two commonly consumed milk samples—whole cow’s milk and soy milk.  In order to complete our experiment, we utilized spectrophotometric measures to directly compare the light absorbency of our milk samples with protein concentration.  We hypothesized that soy milk might obtain a greater concentration of protein, but found our results to be contrary.  Whole milk had a protein concentration of 30.56 mg/ml while soy milk had a protein concentration of 19.97 mg/ml.

Introduction

Proteins play many important roles in our bodies.  Such roles include structure maintenance, transport of many different molecules, and many proteins act as receptors on our cell surfaces for intracellular interactions (Campbell, 2002).  Therefore, it is important that we maintain an appropriate balance of protein through consumption.  One primary staple in humans’ diets for protein consumption is through milk.  

Because many different milk products are available, it is important to identify which of these samples contain the highest protein concentration.  We chose to compare the protein concentrations of two commonly drunk milk samples, whole cow’s milk and soy milk.  We hypothesized that soy milk would contain a greater protein concentration due to the supplements that are commonly added to soy milk for proper nutrients.

It is difficult to directly measure protein concentrations in samples.  Therefore we utilized a method described by Bradford in 1976 (St. Olaf Biology Staff, 2002).  He previously determined that there is a direct, linear relationship between light absorbance and protein concentration.  This is conducted with the addition of the Bradford reagent (containing the dye Coomassie Blue) that reacts with protein in solution to allow for changes in absorbance levels at a wavelength of 595 nm depending on protein concentrations.  Therefore, we created a standard curve with a series of known protein concentrations to determine the unknown concentration of protein in our milk samples.

Materials and Methods

Creation of the standard curve

0.1 ml of various bovine serum albumin (BSA) concentrations (0, 0.2, 0.3, 0.5, 0.7, and 1.0 mg/ml) was added to 5 ml of Bradford reagent in individual test tubes.  The solutions were mixed and incubated for 10 minutes at room temperature.  Absorbencies were measured at 595 nm using the spectrophotometer after zeroing the machine with the test tube containing 0 mg/ml of BSA (our control).  The experiment was repeated twice.

Averages of each absorbence level were created for each BSA concentration.  These averages were then plotted on a standard curve graph to determine the direct linear relationship between absorbence and our known protein concentrations.  The slope and R2 values were determined.

Measuring milk protein concentrations
0.1 ml of diluted soy and whole milk samples were added to 5 ml of Bradford reagent in individual test tubes.  Absorbences were taken similar to the above process and our control contained 0.1 ml of deionized water and 5 ml of Bradford reagent.  Dilutions of 1:40 milk to deionized water were used and each measurement was repeated twice.

Results

As seen in Table 1., absorbencies were taken for each BSA protein concentration in order to create averages to be used in our standard curve.  It should be noted that in our experimental process, our initial two sets of absorbencies varied, so a third trial was added to obtain satisfactory data.  The averages were taken from the second two trials and are shown in the last column of Table 1.

Table 1. Absorbence values of known concentrations of BSA 

	BSA Conc.
	Trial 1
	Trial 2
	Trial 3
	Ave.

	0.2 mg/ml
	0.005
	0.134
	0.189
	0.1615

	0.3 mg/ml
	0.015
	0.215
	0.287
	0.251

	0.5 mg/ml
	0.056
	0.356
	0.435
	0.3955

	0.7 mg/ml
	0.135
	0.512
	0.682
	0.597

	1 mg/ml
	0.2
	0.801
	0.763
	0.782


We used the average absorbencies (Table 1) to graph a standard curve to be utilized to determine our unknown milk concentrations.  As seen in Figure 1., our R2 value was 0.993 suggesting our data is satisfactory for further analysis with unknown protein concentrations.  We were then able to use our slope equation (Figure 1) to determine the protein concentration of our milk samples.
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The absorbencies of our milk samples can be seen in Table 2.  After computing the average absorbencies for each milk sample, we solved for x in our slope equation to determine the concentration of our diluted milk samples.  

     Table 2. Absorbencies of diluted whole and soy milk.

	Milk samples
	Trial 1
	Trial 2
	Ave.

	Whole milk
	0.555
	0.675
	0.615

	Soy milk
	0.315
	0.489
	0.402


After multiplying by our dilution factor we found that the protein concentration of whole milk is higher at 30.56 mg/ml while soy milk had a protein concentration of 19.97 mg/ml.

Conclusions

Our data negates our hypothesis and suggests that cow’s whole milk has a higher protein concentration than soy milk.  This suggests that in order to obtain the most protein through milk consumption, cow’s whole milk is the better source.  However, in order to further verify our results, we would suggest trying various brands of soy milk to determine if the same amount of supplements are added to each milk brand.  We also might repeat several more trials in both the creation of our standard curve and in the testing of our milk samples.  This would be highly important, in particular, due to the variable results that were seen in trial one in creating our standard curve.  
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Figure 1. Standard curve of known BSA concentrations in relation to absorbence.
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