
 

 

Name: Maryam Ali 

Date: 25/03/2017 

Partners: Nadimah, Efdal and Sheema  

ACTIVITY 2.3: 

FINDING OUT ABOUT PHOTOSYNTHESIS 
 
Aim: 

The purpose of this experiment was to investigate and observe the conditions necessary for photosynthesis 

and to identify some of the inorganic substances found in plants. 

 

Hypothesis: 

It was hypothesised that if amount of chlorophyll, light intensity and availability of carbon dioxide are 

limited, then the rate of photosynthesis will decrease. 

 

Materials: 

Refer to the experimental sheet, 'Activity 2.3: Finding out about photosynthesis', (pp. 19-21) 

 

Method: 

The procedure in the experimental sheet, 'Activity 2.3: Finding out about photosynthesis', (pp. 19-

21) was followed. 

 

Results: 

TABLE 1: OBSERVATIONS OF LEAVES 

 

Treatment Picture of leaf before testing for 

starch 

Picture of leaf after testing for 

starch 

Leaf placed in boiling water and 

alcohol  

 

 

 

 

 

 

 

 

 

 

 

 

 

Leaf partly covered with aluminium 

foil 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Leaf in the flask with potassium 

hydroxide  

 

 

 

 

 

 

 

 

 

 

 

 

 

Leaf in the flask without potassium 

hydroxide  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion: 
 

This experiment was performed to test whether chlorophyll, light and carbon dioxide, are necessary 

conditions for photosynthesis. Photosynthesis is the process by which plants convert energy from 

the sun into useful chemical energy, for nutrition and biological functions. In order for 

photosynthesis to take place, all the requirements for the reaction must be met, however if these 

requirements are in short supply, then the rate of photosynthesis will ultimately become limited. To 

determine whether a leaf has been performing photosynthesis, it can be tested for the presence of 

starch, by conducting an iodine test. If the leaf displays a blue/ black colour, then this indicates that 

the leaf has undergone photosynthesis, whereas if the leaf is a reddish brown colour, than this 

indicates that starch is not present and photosynthesis has not occurred. 

 

Prior to the experiment, the plant with variegated leaves, was kept in the dark for over 24 hours, 

to destarch the plant and eliminate starch reserves in the plant. A leaf was taken from the plant 



 

 

and placed in boiling water to stop any chemical reactions from occurring and was then placed in 

boiling ethanol, to remove most of its pigment and colour. After iodine was poured over the whole 

leaf, it was determined that starch was present within the green areas of the leaf, as a blue/black 

colour was produced. In contrast, the white part of the leaf turned a dark brown colour, since it 

contains no chlorophyll and because starch was not present. 

 

Additionally, the following part of the experiment, investigated the importance of chlorophyll in a 

plant leaf, for photosynthesis. The variegated leaf used, consisted of both green and white parts. The 

areas containing chlorophyll, which are the green parts, turned a blue/black colour, and thus, this 

concluded that the green pigmented areas of the leaf contained starch and were able to 

photosynthesise. In comparison, after covering the leaf with iodine, the pale, white areas of the leaf 

turned a brown colour, as they contain less chlorophyll and therefore photosynthesis was not able to 

occur. This control group proved that photosynthesis occurs only in the green areas of a leaf, due to 

the presence of chlorophyll, which concludes that chlorophyll is a necessary condition for 

photosynthesis. 

 

The reactants of photosynthesis are water and carbon dioxide, while the products are oxygen and 

glucose. To test the necessity of carbon dioxide for the process of photosynthesis, a leaf was placed 

in two flasks, one with potassium hydroxide and one without. The potassium hydroxide inside the 

flask will absorb carbon dioxide from the air present inside the flask and as a result, the leaf will not 

be able to receive carbon dioxide for photosynthesis. The independent variable, which was the 

presence of carbon dioxide, proved that, when there is no carbon dioxide available for the leaf, 

photosynthesis does not take place and starch, which is the dependent variable, is not produced. 

This was evident, when the iodine test was performed on the leaf obtained from the flask containing 

potassium hydroxide, causing it to turn to a brown colour, indicating that starch is not available. 

However, the leaf placed in the flask without potassium hydroxide, showed that starch was present 

and that photosynthesis had occurred. Thus, this leads to the conclusion that carbon dioxide is in 

fact essential for photosynthesis. 

 

In the final part of the experiment, it was determined that light energy from the sun, is an important 

factor that is required, in order for photosynthesis to occur. To prove the necessity of sunlight, a 

section of the leaf was covered with aluminium foil, while the other areas were exposed to the sun. 

It was determined that photosynthesis cannot occur in the absence of sunlight, as there will be no 

starch present. However, parts of the leaf that were exposed to sunlight, showed the presence of 

starch and indicated that photosynthesis had taken place.  

 

The experiment was conducted several times, by different groups of students, to improve the 

reliability of the results and to ensure that the results collected, were accurate. However, some 

possible errors and limitations that could have ultimately affected the results of the experiment, may 

include: not being able to clearly distinguish the colour changes of leaves after performing the 

iodine tests and not being able to observe the process of photosynthesis. Improvements that could 

have been made to avoid inaccuracy and error, was to use more leaves for each treatment. 

Additionally, certain safety precautions and measures that could have been taken while performing 

the experiment consist of: wearing safety glasses to avoid contact of chemicals with the eyes and 

notifying the teacher of any accident that occurs, such as if potassium hydroxide comes in contact 

with the skin.  

 

 

Conclusion: 

 

The experiment conducted, observed the effects of certain conditions, including light, chlorophyll 

and carbon dioxide on photosynthesis and whether these conditions are necessary in order for this 



 

 

process to occur. The hypothesis was supported, as it was determined that photosynthesis would not 

be able to occur without the presence of light, chlorophyll and carbon dioxide. To observe whether 

these conditions are important for photosynthesis, an iodine test was performed to determine the 

availability of starch. It was concluded that if the leaf changes to a blue- black colour in response to 

the iodine, then this indicates that starch is present. Overall, the experiment proved to be a success, 

as the desired results were obtained and the aim was achieved. 
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