Capturing the Sun's Energy Reading 
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Directions: Take notes on this reading for your starter.

What is this “energy” organisms use to stay alive?

All organisms rely on ATP energy. This molecule stores energy inside its chemical bonds. The cell will break the bonds between the atoms in ATP to release energy. That energy is used to run chemical reactions and cellular machines that keep organisms alive. 

Where did the energy to create ATP come from?

ATP energy is created by eukaryotic cell’s mitochondria. The mitochondria uses the energy stored between the bonds in the sugar glucose to create the ATP energy. (Archeabacteria and Eubacteria do not have a mitochondria and must do this on their own.)
Where did the energy to create the glucose come from?
The glucose is created by eukaryotic cell’s chloroplasts using the “free” energy of the sun. We call the sun’s energy “free” because photoautotrophs do not have to expend any energy to capture it. Archeabacteria and Eubacteria do not have a specialized organelle to make their glucose. They must make it themselves. 
All eukaryotic cells have mitochondria to create ATP but ONLY photoautotrophic eukaryotes have chloroplasts to make glucose. 

As stated above, the energy released from breaking the bonds between the atoms within glucose is used by the mitochondria to make ATP energy. Glucose is created by chloroplasts in eukaryotes and by some eubacteria and archeabacteria because large molecules contain more energy than smaller molecules. The chemical formula for glucose is C6H1206. 

Only photoautotrophs such as plants, plant-like protists, and some eubacteria and archeabacteria can capture light energy directly and use it to convert simple materials (Carbon Dioxide and Water) into more complex energy rich organic matter (glucose) during photosynthesis.  Photoautotrophs will use 90% of their glucose and oxygen to create ATP energy in their mitochondria during cellular respiration. They will store the other 10% of the glucose in their cells and release the extra 10% of Oxygen into the atmosphere.  This 10% is what all heterotrophs rely upon, as they do not have the ability to make their own glucose.   
Making Energy Rich Organic Matter with Light:  Photosynthesis in the Chloroplasts of Eukaryotes
Photo is Greek for light and synthesis means to take smaller parts and join them together into something larger.  Terrestrial plants take carbon dioxide (C02) from the air through tiny openings into their cells, and they gather water (H20) from their surroundings.  These raw materials are readily available, relatively easy to find, and in abundant supply.  
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Chemical Equation for Photosynthesis:    6C02 + 6H20 ---------------(  C6H1206 + 6O2 
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What does the equation mean and what is happening to the chemicals?

The H20 and C02 are brought into the chloroplasts inside the plant’s cells.  Chlorophyll, the pigment that gives plants their green coloring, captures the light energy from the sun.  This energy is used to rip apart the bonds between the atoms in C02 and H20.  Once 6 molecules of H20 and 6 molecules of C02 are broken into their individual atoms, the atoms can be rearranged to form a larger glucose molecule (C6H1206) and 6 Oxygen (O2) molecules. Glucose contains 6 Carbon atoms, 12 Hydrogen atoms, and 6 Oxygen atoms.  Its molecular formula is C6H1206 .  Glucose stores even more energy within its bonds than the smaller C02 and H20 molecules and this is why it is created by photoautotrophs. 
Making ATP energy from glucose:  Cellular Respiration in the Mitochondria of Eukaryotes(Reversing Photosynthesis)
All organisms will send 90% of the glucose and oxygen they make or get through feeding to their mitochondria. All organisms then store the other 10%. 
Chemical Equation for Respiration: C6H1206 + 6O2---------------(  6C02 + 6H20 + ATP
What does the equation mean and what is happening to the chemicals?

The mitochondria will use the Oxygen as a fuel to break the bonds between the atoms in the glucose molecule.  When the glucose bonds are broken, the energy released is used to fuel a protein pump called ATP synthase.  ATP synthase will create the ATP energy the cell needs to survive.  After the glucose molecule and oxygen molecules are ripped into its separate atoms and ATP is made, the atoms are rearranged by back into 6CO2 molecules and 6 H20 molecules. Photoautotrophs can recycle these products back into photosynthesis or release them like heterotrophs.   
  


