Experiment 12 a. Carbohydrate production in iris leaves 

(a) Label three test-tubes 1-3. 

(b) Prepare a water bath by half filling a beaker or tin can with water and heating it on a tripod 

over a Bunsen burner. While waiting for the water to boil, copy the table below into your note-

book. When the water boils, turn down the flame so that the water is kept just at boiling point. 

(c) Dip the iris leaf in the boiling water for a second using forceps. 

(d) Hold the leaf over a mortar and cut it into small pieces with scissors. Add about 2 g (half a 

teaspoon) clean sand to the mortar and grind leaf and sand until the leaf is powdered. 

(e) Use a graduated pipette or syringe to add 15 cm3 water to the mortar and grind the mixture for a few seconds more. 

(f) Pour about 5 cm3 (20 mm in a test-tube) of the suspension into test-tube 1 and pour the rest 

into a fluted filter paper in a filter funnel inserted in test-tube 2.

(g) While waiting for the filtration, heat the liquid in tube 1 in the Bunsen flame until it boils, 

then cool it under the tap. Allow the cell debris to settle and then add three drops of iodine 

solution. Record in your table any colour change.

(h) Pour half the filtrate from tube 2 into tube 3. With a dropping pipette add TWO DROPS of dilute hydrochloric acid to tube 3 only and place it in the boiling water bath for 5 minutes.

(i) After 5 minutes, use the graduated pipette or syringe to add 5 cm3 Benedict's solution each to tubes 2 and 3 and place them both in the water bath for 5 minutes. 

(j) After 5 minutes, remove both tubes from the water bath, note the colour of the liquids and of any precipitate present and record this in your table. 

Tube
Test
Colour change
Interpretation

1
Tested with iodine



2
Tested with Benedict’s solution



3
Heated with HCl and then with Benedict’s solution



Experiment 12 a. Discussion 

1 Which type of carbohydrate appears to be present in iris leaves, apart from cellulose? State the evidence which supports your answer and rules out alternatives. 

2 How would you have to modify the experiment to show that the carbohydrate is present as a 

direct result of photosynthesis? 

Experiment 12 a. Carbohydrate production in iris leaves - preparation 

Outline Iris leaves are tested for starch, reducing sugar and non-reducing sugar. 

Prior knowledge The food tests for starch, reducing sugar and non-reducing sugar.

How to fold a fluted filter paper (See ‘Enzymes’ Experiment 13).    

Advance preparation and materials - per group 

Cut about 150 mm from the top of an iris leaf. Allow one of these leaf tips for each experiment. 

If the lesson occurs after mid-day it is best to collect the leaves in the morning and place 

them in water in the laboratory until required  since, after prolonged sunlight, reducing sugars 

appear to be present in addition to sucrose. 

   This fact could, of course, be used to extend the scope of the exercise to compare the 

carbohydrate content of leaves collected after different periods of exposure to sunlight. 

iris leaf, about 150 mm of the leaf tip                dilute hydrochloric acid, 5 cm3 
iodine solution, 5 cm3                                        washed sand, 2 g 

Benedict's. solution, 15 cm3 (see Food 

Tests, for preparation method) 

Apparatus-per group 

test-tube rack and 3 test-tubes                      forceps 

3 labels or access to spirit marker                scissors 

250 cm3 beaker or tin can as water bath       dropping pipette 

tripod                                                            filter paper 

Bunsen burner                                              filter funnel                        

heat-resistant mat                                         mortar and pestle

graduated pipette or syringe, 10cm3             

Experiment 12a. Discussion - answers
1 Iodine solution will not give a blue colour, therefore starch is absent or in quantities too small to detect. Benedict’s solution may undergo a slight change with the unhydrolysed extract suggesting a little reducing sugar is present. The hydrolysed extract in tube 3 should give a definite brown, orange or yellow precipitate showing that a non-reducing sugar was the principal carbohydrate present. 

2 The leaf would need to be free from sugar at the beginning of the experiment. If sugar appeared 

in the leaf after exposure to light and carbon dioxide it might reasonably be assumed that it was 

produced by photosynthesis. 
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