Food Science Experiments for High School Sciences

Experiment 4

Presence of Protein in Foods 

(Qualitative analysis)
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New Zealand Institute of Food Science and Technology (NZIFST)
Information Sheet

Protein Structure

Proteins are polymers of amino acids linked by peptide bonds.  Each protein is made up of a unique sequence of amino acids of a particular chain length.  Most amino acids have the same general chemical formula (see Figure 1a). The R represents the unique side chain that distinguishes one amino acid from another.  
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Figure 1: Structure of amino acid (A) and formation of peptide (B)

When two amino acids are joined together by a peptide bond, an amide structure results (see Figure 1b).  Further peptide bonding with more amino acids will result in a polypeptide (proteins are polypeptides).

Biological Functions of Protein

Proteins are important for the structure and function of all living cells. Proteins in your body include: structural tissues (e.g. skin, tendons); the haemoglobin in your blood and myoglobin in your muscles, which help carry essential oxygen in your body; your muscles which give you the ability of movement; components that help to regulate body processes (e.g. enzymes, hormones); and components involved in your immune function (e.g. antibodies).  Proteins in food will provide your body with the essential building blocks it needs to fulfil these functions as well as providing your body with energy.  For this reason, it is essential that everyone eats protein containing foods.

What Kind of Food Contains Protein?

As all living cells contain protein, you would expect some protein to be present in all animal and vegetable foods.  However, the way some food products are processed will affect their final protein content (some products contain very little or no protein while other food products contain a large amount of protein).  Some examples are:

· Vegetable oil & butter – processing involves extraction of the fat/oil portion of the food so you would expect these kinds of products to contain very little or no protein.

· Cheese – water is removed and protein concentrated during the cheese making process, so cheese is rich in protein.

How the biuret method works 

Substances containing two or more peptide bonds (three or more amino acids) form a purple-violet complex with copper salts in alkali solution.  A light blue colour indicates a negative response, a purple-violet colour a positive response, and a pink colour indicates the presence of short-chain polypeptides only.

Vocabulary

Amino acids: a group of compounds that have a basic structure made up of an amino group (NH2), a carboxyl group (COOH), and a unique side chain (“R” group) attached to a carbon atom.  There are twenty different amino acids found in the human body.  

Peptide bonds: covalent bonds joining two amino acid molecules.

Proteins: complex polymers composed of amino acids that are an essential component of all living organisms.  Some examples of protein are muscle, hair, skin, hormones, and enzymes.

Useful Websites

1. Wikipedia – the free encyclopedia. http://en.wikipedia.org/wiki/Protein and http://en.wikipedia.org/wiki/Protein_structure 

2. Protein by the President and Fellows of Harvard College, Harvard School of Public Health, ( 2006.  http://www.hsph.harvard.edu/nutritionsource/protein.html#proteinreferences 

3. Protein fact sheet by Feinberg School of Medicine, Northwestern University. http://www.feinberg.northwestern.edu/nutrition/factsheets/protein.pdf 

4. Protein structure by M.W. King, Indiana University School of Medicine. http://web.indstate.edu/thcme/mwking/protein-structure.html 

5. Protein and polypeptide structure by About Inc. (part of the New York Times company), ( 2006. http://chemistry.about.com/library/weekly/blprotein.htm 

6. A beginner’s guide to amino acids and proteins by About Inc. (part of the New York Times company), ( 2006. http://animals.about.com/od/zoology12/a/aminoacidsandpr.htm 

7. Proteins by About Inc. (a part of the New York Times company), ( 2006. http://biology.about.com/library/weekly/aa050301a.htm 

8. Amino acids by About Inc. (a part of the New York Times company), ( 2006. http://chemistry.about.com/library/weekly/aa080801a.htm 
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