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                           Organelles found in plant cells 

             Cell wall 

                 We have studied the molecular structure of the cell wall in unit 2. The 

crisscross arrangement of cellulose fibers in the cell wall gives it both strength and 

elasticity. Because there are large ‘gaps’ (on a molecular scale) between the fibers, 

the cell wall is freely permeable. 

        Vacuole 

            The vacuole in a plant cell is a fluid-filled sac that stores a range of solutes. 

It is also important in maintaining the turgidity, or turgor, of a cell. When the 

vacuole is full of liquid (mainly water), it exerts pressure on the cytoplasm and, in 

turn, on the cell wall. If the vacuole loses water by osmosis, the pressure reduces 

and turgor is lost. The cell becomes flaccid (see the section on osmosis).  

     Plastids  

       Plastids have double membrane and are found only in plants and algae. There are three types 

of plastids: 

A.  Chloroplast 

           Chloroplasts are surrounded by two membranes, like mitochondria, but, 

unlike mitochondria, the inner membrane is not folded. There are two main regions 

in chloroplasts that are linked to the stages of photosynthesis: 

 membranous regions called grana (each of which is a stack of 

thylakoids) where the light-dependent reactions occur, and 

 a fluid stroma – where the light-independent reactions occur.  

 



 

  

 

 

 

 

 

 

 

 

 An electron micrograph of a chloroplast 

 B. Leucoplast 

          Leucoplasts are colorless and store starch. 

                       C. Chromoplast 

         Chromoplasts are store carotenoid pigments and are responsible for the red 

orange – yellow coloring of carrot, tomatoes and many other plants. The pigments 

in petals used to attract pollinating insects to flower.   

 

How have biologists been able to study the different organelles? 

       This has been possible because of a technique called cell fractionation. The 

technique is based on the fact that the masses of organelles vary and depend on 

their size. When a mixture of organelles is spun in a centrifuge, the various types 

settle out at different speeds of spinning. The large nucleus requires a relatively 

low centrifuge speed to make it settle out; the much smaller ribosomes require a 

much higher speed. The technique is carried out as follows: 

 



 s stored in a suspension that is: 

 buffered – the neutral pH prevents damage to the structure of 

proteins, including enzymes 

 isotonic (of equal water potential) – this prevents osmotic 

water gain or loss by the organelles; gaining too much water 

could rupture the organelles 

 cool – this reduces the overall activity of enzymes released 

later in the procedure 

 The cells are homogenized in a blender and filtered to remove 

debris. 

 The homogenized sample is placed in an ultracentrifuge and spun at 

low speed. The nuclei settle out, forming a pellet. 

 The supernatant (the suspension containing the remaining 

organelles) is spun at a higher speed –chloroplasts settle out (if plant 

tissue is used). 

 The supernatant is spun at a higher speed still – mitochondria settle 

out. 

 The process is repeated at ever higher speeds until all the organelles 

have been separated. 

 

 Animal cells contain • a nucleus, mitochondria, lysosomes, 

ribosomes, ER (rough and smooth) as well as Golgi apparatus, 

all enclosed within a plasma membrane. 

 

 Plant cells contain all the same organelles but also contain 

chloroplasts, a cellulose cell wall and a permanent vacuole. 
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                                 Name      Section 

      I.    CHOOSE THE CORRECT ANSWER FOR THE FOLLOWING QUESTIONS 

1. Which of the following organelles are likely to be more abundant in muscle cells of 

heart? 

a. Golgi body                  b. mitochondria              c. lysosome               d. chromosome  

2. Which of the following pairs are both organelles concerned in energy transformation? 

A. Mitochondria and nucleus                      C. Nucleus and lysosomes  

B. Chloroplast and vacuole                          D. Mitochondria and chloroplast  

3. Which of the following is found both in plant and animal cell? 

A. Chloroplast              B. Chromoplasts            C. Chromosomes           D. Cell wall  

  II. COMPLETE THE FOLLOWING TABLE SHOWING THE FUNCTIONS OF 

CELL ORGANELLES. 

 


