Protein Concentration
Exercise: Standard curves

Work in groups of 4

Graphs are very useful to quickly visualize relationships between data. There are many types of graphs, each having their own strengths and particular uses. Previously, a bar graph was used to show the results of pH changes in buffer and water. However, this would be inappropriate for the data in this example. In this case, a line graph will be generated in order to show a standard curve, which will then be used to determine the protein concentration of an unknown.

In order to generate a standard curve, a known amount of protein is mixed with a particular dye. This dye is brown by itself and turns blue when bound to protein. The bluer the solution is, the more protein is present in the solution. In order to associate a level of protein with a level of blueness, known amounts of protein are mixed with dye and the level of blue, using a spectrophotometer, is determined. For each amount of protein, the sample is done in triplicate. The mean value of the triplicate results is determined and the standard curve plotted. In order to determine the mean of a set of numbers, add the numbers and divide by how many numbers there are. For example if a sample containing 0.3 grams protein gives OD values of 0.048, 0.048, 0.045, the mean would be calculated: (0.048+0.048+0.045)/3 = 0.047 rounded to 0.05.

A. Data: Mean calculation

Calculate the mean of the following values and write it on the space provided.

Amount (ug)

OD


Mean

0.3 0.048 0.048 0.045 mean = _0.05___
0.7 0.107 0.100 0.111 mean =________
1.3 0.193 0.189 0.201 mean = ________

2.5 0.350 0.361 0.388 mean = ________

5 0.583 0.564 0.575 mean = ________

Unknown 


0.199 0.150 0.145 mean = ________

B. Graph: Standard curve generation.

A line graph will very nicely show the relationship between the amount of protein (ug) and the amount of blueness (OD). Once the line is drawn, and then it is possible to easily determine the amount of protein in a sample from the level of blueness in that sample. See on the next page the graph labeled “standard curve example”. This graph was drawn by plotting these points,
Ug                  Mean OD
0.6  0.11

1.4                   0.19

2.6                   0.34
5                      0.58

U?                   0.37      and drawing the best line that comes closest to all the points.

This line is the standard curve and is used to determine the concentration of an unknown sample in this case. If, for example, the unknown had an absorbance value of 0.37 then the amount of protein in that sample could be determined by finding 0.37 on the absorbance axis (A), drawing a line across until it hits the standard curve line (B) and then drawing another line until it hits the ug amount on the concentration axis (C), 2.8 in this case. This is the amount of protein that corresponds to that level of blue.
Draw a graph: Using the data above for which you calculated the mean (section A), plot the values on the next page, using the graph labeled “standard curve exercise” and determine the unknown amount. Send one person from each group to show the instructor.

1. Each student will turn in:

Table

Graph 

Unknown amount

