
Investigating the factors necessary for photosynthesis: 

Chlorophyll – with a variegated leaf... 

1) Leaf is boiled in water for 2 minutes: to break down cell walls, denature the 

enzymes and allow for easier penetration by ethanol. 

2) Warmed in ethanol until leaf is colorless: to extract the chlorophyll, which 

would mask observation (you need to see a color change), chlorophyll is 

soluble in ethanol but not water. 

3) Dipped in water briefly: to soften leaf 

4) Leaf is placed on a white tile and iodine is added: if starch is present the color 

will be blue-black, if it is absent it will be orange-brown, this is shown against 

the white tile. 

 

Light: de-starch the plant by placing it in a dark cupboard or box for 48 hours, so 

that there is no starch in the leaves. Then you can: 

A) Clip a black paper onto both sides of the leaf to make a strip 

B) Make an air-tight bag around a leaf with soda lime (absorbs CO2) in it. 

C) Make an air-tight bag around a leaf with hydrogencarbonate solution (provides 

CO2) in it. 



Then remove leaf and: 

1. Leaf is boiled in water for 2 minutes: to break down cell walls, denature the 

enzymes and allow for easier penetration by ethanol. 

2. Warmed in ethanol until leaf is colorless: to extract the chlorophyll, which 

would mask observation (you need to see a color change), chlorophyll is 

soluble in ethanol but not water. 

3. Dipped in water briefly: to soften leaf 

4. Leaf is placed on a white tile and iodine is added: if starch is present the color 

will be blue-black, if it is absent it will be orange-brown, this is shown against 

the white tile. 

 

Carbon dioxide: 

Required materials 

• 2 Potted plants 

• 2 Bell-jars 

• A Candle 

• Dish containing Caustic soda  

• Petroleum jelly 

• Glass sheets 

• Iodine solution to test leaves for starch 

Estimated Experiment Time  

Approximately 10 minutes to set up the apparatus and 8-12 hours to carry out the 

observations 

Step-By-Step Procedure 



• 1. Take two young potted plants.  

• 2. Apply petroleum jelly on two glass sheets. 

• 3. Place the potted plants on these glass sheets. 

• 4. On one glass sheet, along with the potted plant place a burning candle. 

• 5. In the other, place a dish containing caustic soda. 

• 6. Cover them with the bell jars.  

• 7. Leave undisturbed for a few hours and test the leaves from each pot for the 

presence of starch. 

Note 

• Potted plants must ideally have been kept in the dark to make the leaves 

starch-free before including them in this experiment. 

• The petroleum jelly makes the bell jars airtight. 

 

Investigating what happens when varying the factors affecting 

photosynthesis: 

 
 

Light intensity: First a lamp is placed as close as possible to the apparatus, then 

the experiment is repeated several times, each times with the lamp further away 

from the apparatus. Heat from the bulb is prevented from affecting the result by 

placing a clear glass sheet between the lamp and the apparatus, and the pond weed 



used is left for several minutes in each new light intensity to allow it to adjust to new 

conditions before rate is measured. 

Carbon dioxide: vary the amount of hydrogen carbonate in the solution, this 

supplies the plant with carbon dioxide for photosynthesis (light intensity and 

temperature are controlled variables) 

 

Temperature: set up the apparatus in several different-temperature environments 

 


