CAPE BIOLOGY
UNIT 1
FOOD TESTS


Title: Semi-quantitative food tests (for reducing sugars).
Aim
1. To make the Benedict’s test semi-quantitative


2. To prepare different concentrations of glucose using serial dilution


3. To estimate the quantity of glucose (or % glucose) in a fruit juice solution.

By now you should be familiar with the use of the Benedict’s solution when testing for reducing and non-reducing sugars. You should recall that the Benedict’s solution (blue) is an alkaline solution of copper (II) sulphate (CuSO4). The aldehyde or ketone group of a monosaccharide sugar is able to reduce Cu2+ ions to Cu+, itself being oxidised to a carboxyl (-COOH) group. A brick red precipitate of copper (I) oxide is formed. 
You should also remember that the reducing sugars include all monosaccharides, such as glucose and fructose, and the disaccharide maltose. 

The Benedict’s test can be made semi-quantitative, meaning that it is a rough estimation of the amount of reducing sugar present in a solution. The final precipitate will appear green to yellow to orange to red-brown with increasing amounts of reducing sugar. (The initial yellow colour blends with the blue of the copper sulphate solution to give the green colouration.)

In this experiment, you are given a stock glucose solution of known concentration (2%). Using this glucose solution and distilled water you should be able to create at least five different glucose concentrations to obtain a range of colours with the Benedict’s test. Using these colour standards, the percentage concentration of glucose in a fruit juice solution could be determined.
Requirements:

· 6 test tubes

· Test tube rack

· Labels

· Syringes – 1cm³ and 5cm³

· 6 small beakers 

· 1 large beaker

· 2% glucose solution

· Distilled water

· Fruit juice solution

· Benedict’s solution

· Stopclock

· Measuring cylinder

Method:

1. Decide on the five concentrations of glucose that you will make for this experiment 

(0.1%, 0.2%, 0.5%, 1% and 2%).

2. Label 5 beakers and 5 test tubes with the glucose concentrations.
3. Set up a water bath using the large beaker and water from the tap.
4. Make dilutions of the stock glucose solution (2%) using the syringes and distilled water; you will require only 5cm³ of each dilution.

5. Use the following formula to guide you on making dilutions, and fill in the table:
C1V1 = C2V2 
Where:
C1 – initial concentration of the stock solution


V1 – volume of stock solution to be taken to perform the dilution


C2 – concentration of the diluted sample


V2 – final total volume of the diluted sample

Table 1 Concentrations and volume of 2% glucose to be used to make diluted solutions.
	C1 (%)
	C2 (%)
	V1 (cm³)
	Volume of distilled water (cm³)
	V2 (cm³)

	2
	2
	5
	0
	5

	
	1
	
	
	

	
	0.5
	
	
	

	
	0.2
	
	
	

	
	0.1
	
	
	

	
	
	
	
	


Note: Volume of distilled water = V2-V1
6. Add 2cm³ Benedict’s solution to each of the test tubes.
7. Then add 0.5cm³ of each glucose solution and 0.5cm³ of the fruit juice to the appropriate test tubes using a clean syringe each time.
8. Gently stir the contents to ensure mixing.
9. Place all 6 test tubes in the boiling water bath for exactly two minutes.
10. Very carefully remove all tubes from the boiling water bath and place them on the test tube rack

11. Observe the tubes carefully and record your observations in an appropriate format.

12. Remember to describe what concentration of glucose your fruit juice contains.

Discussion Questions for Consideration
1. What is the Benedict’s test used for and how does it work?
2. What does semiquantitative mean, especially in the context of our aims?
3. What colours are you expecting to result from a semiquantiative Benedict’s test?
4. Describe your results and the trends or patterns you observed.

5. Explain your results – why did you get a range of colours, and what was the possible concentration of your fruit juice?
6. Evaluate your procedure in terms of the variables manipulated and kept constant,  precautions you took when setting up and carrying out the experiment

7. State any assumptions you made about your results and the fruit juice.

8. What were the limitations of the experiment, as well as any errors experienced or anticipated?

9. How could the experiment be improved or be made more quantitative?

(2% glucose – dissolve 10g of glucose in 400ml of distilled water and made up to 500ml.)
If 2% glucose = 2g glucose in 100ml water

so 0.5 ml of 2% glucose contains 2g/100ml x 0.5ml of glucose =  0.01g glucose (10mg glucose)
and 0.5ml of 1% glucose contains 0.005g glucose (5 mg glucose)

and 0.5ml of 0.5% glucose contains 0.0025g glucose (2.5mg glucose)
Skills to be assessed:





Manipulation and measurement


Analysis and Interpretation
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