BI101R  FALL03     CHAP 7   Photosynthesis

Plants and other photosynthetic organisms make 160 billion metric tons of organic material per year

Photosynthesis Overview 

  Almost all land plants are photosynthetic autotrophs making organic molecules from

   Inorganic ingredients

  In water large algae, microscopic protists, and cyanobacteria are photosynthetic

Chloroplasts an organelle in plants is the site for photosynthesis
     All green parts can perform photosynthesis  esp. the leaves

      Green color comes from presence of the green pigment chlorophyll which absorbs the 

         Light energy for use in making organic molecules 

    Chloroplasts concentrated in cells of the mesophyll the middle part of the leaf 

    Carbon dioxide enters and oxygen exits from tiny pores in the leaf called stomata

            Singular stoma   most on lower epidermis 

   Photosynthesis needs water mainly absorbed from roots then through the veins 

    Membranes in the chloroplast are the sites of photosynthesis  reactions occur here

      Chloroplast has double membrane envelope and inner membrane encloses 

          Compartment filled with thick fluid called stroma

        Suspended in the stroma is a series of disclike sacs called thylakoids

           Concentrayed in stacks called grana 
        Chlorophyll molecules are built into thylakoid membranes

         Structure of discs provides large surface area for reactions to occur

Overall equation of photosynthesis

                                                      Light energy
6 CO2       +          6 H2O                                                     C6H12O6      +    6 O2
                                                    photosynthesis
reactants of photosynthesis are waste products of cellular respiration

  cellular respiration is a process of electron transfer or oxidation and reduction 

   in cellular respiration  the ‘fall’ of electrons from food molecules to oxygen to form

        water releases energy that mitochondria use to make ATP

   opposite occurs in photosynthesis where electrons are pushed uphill and added to 

      carbon dioxide to produce sugar 

      hydrogen is moved along with electrons so redox processes transfer hydrogen

      from water to carbon dioxide

      requires chloroplasts to literally split water molecules into hydrogen and oxygen

      chloroplast transfers hydrogen along with electrons to carbon dioxide to form sugar

       oxygen is released as oxygen gas through stomata into atmosphere  

      oxygen is a waste product of photosynthesis

photosynthesis is actually 2 processes each with many steps 

     2 steps are light reactions and Calvin cycle
    light reactions convert solar energy to chemical energy 

       use light energy to drive synthesis of 2 molecules – ATP and NADPH

        no sugar produced in light reactions 

       converts light energy to chemical energy of ATP and NADPH

    Calvin cycle – sugar is made from carbon dioxide 

       ATP from light reaction provides energy for sugar synthesis

       NADPH from light reaction provides high energy electrons for reduction of carbon

             Dioxide to form glucose 

        Cycle depends on light only indirectly as needs ATP and NADPH from light

             Reactions 

