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PHOTOSYNTHESIS 
 

¿What is the photosynthesis? 

It’s the way that plants make their own food. To do that, they need: 

– Water 
– Carbon dioxide 
– Minerals 
– Sunlight 

Plants take water and minerals from the soil through roots. This mix rises to leaves 
through the xylem that exists in the stem. In leaves, the chlorophyll, which is in 
chloroplasts inside the cell, absorbs the sunlight and turns minerals into sugars using 
water and carbon dioxide. In this reaction, it releases oxygen to the atmosphere. Finally, 
all nutrients will be transported to the entire plant through the phloem. 

           

WORKSHOP 

Introduction 

We are going to use unicellular algae and a hydrogen- carbonate indicator that will show 
us the presence or not of CO2. 

 

 

 

Figure 1: Motionless algae in a hydrogen-carbonate indicator.  

A new technique 

Algae can be considered unicellular plants. They can be cultivated easily, 
concentrated and then used in motionless technique, divided in a standard quantity of 
bubbles. These bubbles can be manipulated easily as well as the indicator, so for that 
reason they are a good material to use in investigations about photosynthesis. The 
hydrogen-carbonate indicator will change the color depending of the concentration of 
carbon dioxide (CO2) dissolved. 
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The concentration of dissolved CO2 will be controlled between photosynthesis and 
breathe. The change of color of the hydrogen-carbonate can be quantified measuring the 
indicator absorbance at 550 nm with a colorimeter or comparing colors with standard 
solutions. 

In this practice, we are going to use a unicellular alga, Scenedesmus quadricauda. 
To make the bubbles, algae are mixed in a solution of sodium alginate (substance similar 
to the agar, extracted from brown algae). We put the mix in a syringe and let drop the 
alginate inside the calcium chloride. As a result, it will form bubbles of alginate keeping 
algae inside. 

 Figure 2 – Algae bubbles 

Algae bubbles have to be about five minutes inside the calcium chloride to make 
them tough. Then we will clean them with water using a strainer to hold the bubbles (figure 
3) and then clean them with distilled water. 

 

 

Figure 3 – Cleaning algae bubbles in a strainer. 

Bubbles can be preserved in distilled water or inside the fridge for six months. When 
you want to realize an experimental work, you can remove them from the container (figure 
4) and add the hydrogen-carbonate indicator.  

Figure 4 – Separating algae’s bubbles 
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Hydrogen-carbonate indicator 

The hydrogen-carbonate indicator is very sensitive to pH’s changes, and therefore 
to level of dissolved CO2. The indicator has an orange/red color when the concentration of 
carbon dioxide is in equilibrium with air. The indicator turns into to yellow when the pH 
decreases (increase of CO2, for example, when the range of breathing is bigger than the 
range) and turns into purple when the pH increases (decrease the concentration of CO2, 
for example, when the range of photosynthesis is bigger than the range of breathing). So 
the color of the indicator can be used to control the breathing and the photosynthesis. 

 

<-------------     increase CO2                          dicrease CO2      --------------> 

Figure 5 – Color’s changes of the indicator in standard solutions of pH 7.6- pH 9.2 . 

Experiments using algae’s bubbles  

The use of algae’s bubbles allows a huge range of investigations and gives to 
students the chance to plan and make their own investigations. The indicator changes its 
color because algae absorb CO2 and release O2. This fact can be used to investigate 
different variable factors that affect the photosynthesis. In the next chapter we are going to 
see how the photosynthesis can be influenced by the light intensity, sun’s wavelength as 
well as the quantity and the type of algae. 

The light intensity  

The effect of the light intensity on the range of photosynthesis is:  

- Bottles that contain a standard amount of algae’s bubbles and indicator can be placed at 
different distances from the lamp and we can observe the color’s changes. The indicator 
color change from orange to red and purple is faster in the closest bottle to light. The 
closest bubbles to light can realize the photosynthesis faster than those which are far from 
the light. So, the concentration of CO2 decreases so fast and we can see a change in the 
color. We must avoid that the closest bottles don’t obscure the farthest ones.  

.  
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Sun´s wavelength   

The effect of the sun’s wavelength on the rate of photosynthesis can be investigated using 
filters of different colors.  

 

Figure 6 – bubbles of algae and hydrogen-carbonate indicator inside bottles covered wit 
color’s filters.  

 


