[image: image1.jpg]S "G UCR Blﬂlﬂgy ASTeacherSupnurll:ll:






[image: image1.jpg]
[image: image2.jpg]



[image: image3.jpg]Reducing sugartest

h
gl ucose ¢

Pale
blue colour
1em®
solution

benedict's
solution

Water bath

Brick
red colour









	Requirements per student*/group of students
	Notes

	5  cm3 1% sucrose solution


	Make up 50  cm3 of 10  g 100  cm-3 sucrose solution.

	Benedict’s solution


	See below

	1M Hydrochloric acid


	This is a low hazard at this strength

	Sodium hydrogencarbonate (sodium bicarbonate) powder 


	

	Spatula


	

	Two boiling tubes

                
	

	Boiling tube tongs


	

	Two dropping pipettes


	

	Three 1  cm3 syringes 


	

	Bunsen burner 

500  cm3 beaker

Tripod and gauze

Matches           
	A thermostatically controlled water bath set at 80  °C could be used instead of this equipment, thereby reducing the hazard of using a Bunsen burner to heat the water.





Safety


Wear eye protection.























Activity 20:   Testing for non-reducing sugars


	


	





Student Worksheet











Activity 20:   Testing for non-reducing sugars





Notes on procedure


Using clean syringes is important to avoid any contamination.


Heating with hydrochloric acid must be carried out carefully, observing all appropriate precautions.


Cooling is important before adding the sodium hydrogencarbonate to reduce the amount of fizzing.


Only add the Benedict’s solution and reheat once the fizzing has stopped.











Questions


What is the purpose of heating the sucrose with hydrochloric acid at the start of the test? Explain what happened during this part of the experiment.


Why is sodium hydrogencarbonate added to the tube before testing with Benedict’s solution?


What did the Benedict’s control test, carried out on the sucrose which had no pre-treatment with acid and sodium hydrogencarbonate, show you?








Answers


Most disaccharides are reducing sugars but sucrose is not.  This is because of the way that fructose and glucose are joined, within the molecule, making it impossible to reduce the copper(II) ion in Benedict’s reagent.





Sodium hydrogencarbonate is added to the tube before testing with Benedict’s solution to neutralise the acid hydrochloric acid. Benedict’s test will not work in an acid environment.





The test on sucrose without any pre-treatment (the control) demonstrates that sucrose will not reduce Benedict’s solution unless it is first hydrolysed into its monosaccharide components. 








From the examiner 


You should find out the difference between a reducing and a non-reducing sugar and know examples of both types. 





Teacher Worksheet








Safety


Wear eye protection.


						








Diagram
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Results/conclusion














Procedure 


Test sucrose with Benedict’s reagent.  It is negative.


Using a clean syringe add 1  cm3 of sucrose to a boiling tube.


Using a clean 1  cm3 syringe add 1  cm3 of 1M hydrochloric acid to the tube and swirl to mix.


Heat in the hot water bath for five minutes. Remove using the tongs and allow the tube to cool.


Add two spatulas of sodium hydrogencarbonate to the tube and wait for the fizzing to stop.


Again using a clean syringe, add 1  cm3 of Benedict’s solution and heat in the hot water bath for five minutes. Observe any colour change.


Now take a clean boiling tube and add 1  cm3 of sucrose solution to it.


Do not add any acid or sodium hydrogencarbonate to this tube. This is the control test or tube.


Heat in the hot water bath for five minutes. Remove using the tongs and allow the tube to cool. 


Add 1  cm3 of Benedict’s solution and heat in the hot water bath for 5 minutes. Observe any colour change.


Record your results and observations in a table.











Equipment/materials


5  cm3 1% sucrose solution 


Benedict’s solution


1M Hydrochloric acid


Sodium hydrogencarbonate powder


Spatula 


Two boiling tubes


Boiling tube tongs


Two dropping pipettes


Two 1  cm3 syringes 


A water bath set at 80  °C – your teacher will explain how to do this 





 





Objective				


To understand and carry out the chemical tests for non-reducing sugars 


To know the positive result for non-reducing sugars











 





From the examiner


You should find out the difference between a reducing and a non-reducing sugar and know examples of both types. 








Objective


To understand and carry out the chemical tests for non-reducing sugars


To know the positive result for non-reducing sugars 








Technician Worksheet
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Safety


Wear eye protection 








Objective


To understand and carry out the chemical tests for non-reducing sugars


To know the positive result for non-reducing sugars











Notes


Benedict’s solution:


Dissolve 170  g of hydrated sodium citrate and 100  g of anhydrated sodium carbonate (or 256  g of hydrated form) in 800  cm3 of warm distilled water.


Filter into a volumetric flask and make up to 850  cm3 – pour into a large beaker.


Dissolve 17.3  g of copper(II) sulfate (hydrated) in 100  cm3 of cold distilled water.


Slowly pour this into the citrate and carbonate solution stirring constantly – make up to 1  dm3 with distilled water.





Warn students to handle glassware with care and how to use hazardous chemicals and Bunsen burners


Sodium carbonate is an irritant to the eyes


Copper sulphate is harmful if swallowed


Iodine is harmful by inhalation and on contact with the skin.
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