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)
 Teacher’s Guide
Activity Objectives

This experiment will illustrate:

1. That you can detect whether a food contains protein (e.g. egg white, cheese, butter, cornflour, marshmallow) using the biuret test.

2. Whether the foods contain short-chain polypeptides or proteins made up of three or more amino acids.

Activity Length

· Set-up and preparation time: < 30 minutes

· Experiment: 30-40 minutes (incl. completion of results tables, study questions, and discussion).  

Materials 

Samples of food to be tested (e.g. egg white, cheese, butter, cornflour, marshmallow)

Test tubes (5 per pair)

10% Sodium hydroxide solution (5 mL per pair)

5% Copper (II) Sulphate solution (approx. 1 mL per pair)

Instructional Strategies and Procedures

Instruct students to complete the experiment by following the instructions given:

1. Weigh 1.0g of each food sample into separate test tubes. Label the test tubes with the name of the food added.  

2. Add 1 mL of sodium hydroxide solution and mix.

3. Add 5 drops of copper sulphate solution and mix. 

4. Record the colour of the reagent & sample and whether your results are positive (+ for pink, + + for purple-violet) or negative (( for light blue) in Table 1.

Teaching Tips

· You can choose to assign different foods to different students or have each student or pair test all the food samples (depending on time and resources available).

· To demonstrate the formation of a pink colour (presence of short-chain polypeptides only) you could include a sample of peptone solution.

Results

Table 1: Biuret test results for different food samples

	Food sample
	Colour of reagent/sample
	Positive or Negative

	Egg white

Cornflour

Cheese

Marshmallow 

Butter
	Purple

Light blue

Purple

Violet 

Light blue
	Positive (+ +)

Negative (-)

Positive (+ +)

Slightly positive (+ +)

Negative (-)


Answers to questions

1. Which food products contain protein (positive biuret result)?

Egg white, cheese, marshmallow

2. Which food products do not contain protein (negative biuret result)?  Why are these food products likely to contain little or no protein?

Cornflour and butter.  This is because cornflour is a highly refined product produced to contain almost 100% starch and butter is just the fat fraction taken from milk.  These types of products are therefore only likely to contain trace levels of protein, if any.
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