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	Requirements per student*/group of students
	Notes

	5  cm3 1% glucose solution 


	

	5  cm3 1% starch solution


	

	Benedict’s solution


	See notes below

	Iodine solution in potassium iodide


	See notes below

	Well-spotting tile 


	

	Three 1  cm3 syringes 


	

	Two boiling tubes


	

	Boiling tube tongs


	

	Three dropping pipettes 


	

	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 for the Benedict’s test only.
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Harmful and also dangerous for the environment











Activity 19:   Testing for carbohydrates: starch and glucose


	


	





Student Worksheet











Activity 19:   Testing for carbohydrates: starch and glucose





Notes on procedure


Students need to be organised to avoid any muddling of the solutions and tests. It is recommended that students are instructed to label their spotting tiles and boiling tubes accordingly. 


The repeat test with distilled water and iodine acts as a comparison to the starch–iodine test.


The glucose test with Benedict’s solution should give a good colour change within five minutes. It should be apparent that the distilled water and Benedict’s test will show no change and so can also be removed from the water bath after five minutes. 


Clean boiling tubes, syringes and dropping pipettes must be used to avoid contamination.


If thermostatically-controlled water baths are available they can be set to 80  °C, which is hot enough to allow the Benedict’s test to work. 


Otherwise, a Bunsen burner, tripod, gauze and hot-mat could be used with a 500  cm3 beaker filled with 250  cm3 water to be heated. Students must be warned of the safety hazards involved in using this equipment and to use such water baths with care. 











Questions


What did your results show you about the tests for starch and glucose?


Explain why each test was repeated using distilled water. For instance, the iodine test was repeated using glucose instead of starch and the Benedict’s test was repeated using starch instead of glucose. 


Explain why (a) starch and iodine; and (b) glucose and Benedict’s, react as they do.


Could you determine the amount of starch and glucose using these tests?  Explain your answer.








Answers


Test for starch and distilled water: 


Starch and iodine form a blue-black complex. However, glucose does not form a complex with iodine and so the colour remains iodine-yellow.


Glucose and Benedict’s, when heated strongly, form a brick-red precipitate. There is no similar colour change when distilled water is heated with Benedict’s (the control) and so the solution remains Benedict’s-blue.





Each test was repeated using distilled water so that the negative reaction could be seen as a comparison. This is a control test. 





Students could be taught the necessary chemistry or could be asked to research it for themselves.


Students should explain about the starch–iodine complex forming as the iodine fits into the starch helix; and


the donation of the electrons from the glucose to reduce the blue copper(II) ion in copper sulphate to red copper(I) oxide.





It is not possible to determine the amount of starch and glucose using these tests because these tests have no numerical value. They are therefore qualitative tests to show the presence or absence of a particular substance.





From the examiner 


Find out why glucose is a reducing sugar, yet starch and sucrose are not. 





Teacher Worksheet








Safety


Wear eye protection for the Benedict’s test only.


										








Diagram
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Results/conclusion














Procedure


To test for starch: 


Add two drops of starch solution to a well in the spotting tile using a dropping pipette.


Add two drops of iodine solution to the well using a clean dropping pipette. Observe and record the colour.


Repeat the test replacing the two drops of starch with two drops of the distilled water, again using a clean pipette. This is the control test. Observe the colour and compare with the colour of the starch–iodine complex.  Test a variety of tissues for starch.





To test for reducing sugars:


Use a syringe to measure 1  cm3 of glucose solution into a boiling tube.


Add 1  cm3 of Benedict’s solution using a clean syringe to the glucose and swirl to mix.


Place in a hot water bath and leave for about 5 minutes until there is a colour change. Record this colour change.


Repeat these steps using 1  cm3 of distilled water in place of the glucose, again using a clean syringe. This is the control tube or test. 


Observe and note if there is any colour change.


Test a range of plant tissues for the presence of reducing sugar.











Equipment/materials


5  cm3 1% glucose solution 


5  cm3 1% starch solution


Benedict’s solution


Iodine solution


Spotting tile 


Two boiling tubes


Boiling tube tongs


Three dropping pipettes 


Three 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 starch and reducing sugars 


To know the positive reaction for each test
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Harmful and dangerous to the environment 





From the examiner


Find out why glucose is a reducing sugar, yet starch and sucrose are not. 








Objective


To understand and carry out the chemical tests for starch and reducing sugars 


To know the positive result for each test








Technician Worksheet











Activity 19:   Testing for carbohydrates: starch and glucose











Safety


Wear eye protection when preparing solutions.











Objective


To understand and carry out the chemical tests for starch and reducing sugars 


To know the positive results for each test








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 17.4  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.


Iodine solution:


Dissolve 6  g of potassium iodide in 200  cm3 and then add 3  g of iodine crystals.


Make up to 1  dm3 with distilled water and leave for 24  hr before use since iodine dissolves slowly. 


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.














[image: image2.jpg]

_1249801775

