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Regents Biology Laboratory Investigation

CHEMICAL IDENTIFICATION OF PROTEINS
Background Information


Proteins are molecules without which no living thing can survive.  They perform many tasks, from allowing squid to make ink, to giving baboons their brightly-colored behinds.  They are made out of units called amino acids.  There are twenty “standard” amino acids that are found widely in nature, and about six “non-standard” amino acids which are found only in certain organisms.  Pyrrolysine, for example, is found in bacteria that make methane; the amino acid is in a protein that actually helps produce methane.  Humans do not have this amino acid because we do not produce methane.

The way that amino acids are strung together determines what a protein will be like.  A special bond called a peptide bond holds individual amino acids together in a long chain.  Today, using models, you will see exactly how that peptide bond is formed.


You will also learn two different ways to test for the presence of proteins.  One is the xanthoproteic test, in which concentrated nitric acid is added to the test solution.  If the solution is a protein, it will turn yellow because nitrogen atoms are transferred from the nitric acid to the amino acids that make up the protein, which causes a color change. Another test is the biuret test, in which copper in the biuret solution reacts with the peptide bonds to form a pink color.


Each amino acid has thee parts.  The amino group, which contains nitrogen, the carboxylic acid group, which is, surprisingly, and acid, and a side chain, which varies depending on what amino acid you have.
Purpose

The purpose of this investigation is for you to discover how amino acids are put together to form proteins.  You will also discover how changing the sequence of these amino acids can change the protein that is formed by them.  Finally, you will become familiar with two tests that can be used to identify proteins.

Materials

PENCIL
Safety Goggles
Nitric Acid


Test tubes
Fingernail clippers
Egg white

Cotton
White hair
Cream cheese


Biuret solution
Pipette
Pipette bulb

Paper models
Scissors
Test tube rack
Procedure

You must wear safety goggles throughout this investigation.  Biuret solution is very irritating to the skin and eyes; clean up any spills with water immediately.  Nitric acid will destroy your eyes, skin and clothing almost immediately.  Do not get it on you.
SECTION I – MODEL PROTEINS

In this section, you will see how amino acids are put together using peptide bonds, through a process with which you are already familiar:  dehydration synthesis.  You will also see how various proteins differ from each other.


1.  Cut out the amino acid molecules along the solid lines only.  Cut carefully and don’t remove anything important.


2.  Now, cut along the dotted lines of two amino acids (you may choose your favorites to use), and hook them together in a lock-and-key fashion.

3.  The molecule you have just formed is called a dipeptide, and it is a protein composed of just two amino acids.  They are joined together by one peptide bond.

QUESITON 1:  What molecule did you have to remove in order to hook the two amino acids together?


4.  Make your protein longer by adding another amino acid, creating another peptide bond.

QUESTION 2:  If you have a protein that is 1,200 amino acids long, how many peptide bonds are there?

QUESTION 3:  If you have a protein that is 300 amino acids long, how many water molecules have you removed?

SECTION II – XANTHOPROTEIC TEST


The Xanthoproteic test combines the greek word for yellow (xanthos) with the word protein.  As such, if a substance turns yellow with the addition of nitric acid, it is a protein.

1.  Label five tubes with numbers 1 through 5.


2.  Fill the tubes with the appropriate test samples according to table 1.

	Tube Number
	Substance

	1
	Fingernail clippings

	2
	Egg white

	3
	Cotton

	4
	Dog hair

	5
	Cream cheese


3.  Add 3 mL of nitric acid to each tube.

4.  Observe the tubes.  If a yellow color appears (which may take a few minutes), the substance is a protein.
5.  Record your results in table 2.

6.  Carefully dump any LIQUID in the sink, but use a dropper to rinse any 

Table 1.  Key for filling test tubes.                      solids into the garbage can.  DO NOT put            

                                                                             anything SOLID down the drain!

	Tube Number
	Xanthoproteic Test Result
	Conclusion

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


Table 2.  Xanthoproteic test results.

QUESTION 4:  Why did the substances that turned yellow change color?  (hint: need some background information?)

QUESTION 5:  If a test substance does not turn yellow, can you tell what it is?  Can you tell what it isn’t?  Explain your answer completely.

SECTION III – BIURET TEST


1.  Label three test tubes A, B, and C.

2.  Add 5 mL of the appropriate solutions to each tube.


3.  Add 5 mL of biuret solution to each tube.


4.  Observe the tubes.  A change to a pink or red color indicates the presence of a protein.  If the original blue color remains, no protein is present.

5.  Dump your tubes into the beaker marked “Biruet Test Waste,” then rinse them out completely.


6.  Record your data in table 3.

	Tube
	Biuret Test Result
	Conclusion

	A
	
	

	B
	
	

	C
	
	


Table 3.  Biuret test results.

Analysis
QUESTION 6:  What element is present in amino acids that is not present in carbohydrates?

QUESTION 7:  What are the three major “parts” of an amino acid?

QUESTION 8:  How can one protein molecule differ from another?

QUESTION 9:  If you were to drop nitric acid on your skin, it would turn yellow just before burning off and causing you a not inconsiderable amount of pain.  Why?
QUESTION 10:  Name two things that you would change about this lab to make it better.
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