Adenosine triphosphate (ATP) is the energy molecule used by all cells to do work.  It is a nucleotide consisting of a nitrogen-containing base (adenine, thymine, cytosine, or guanine), a 5-carbon sugar, and 3 phosphate groups.  ATP is able to store and transport chemical energy within cells. The LAST TWO phosphate groups (PO4), are joined by HIGH-ENERGY bonds.  When these bonds are broken, energy is released for cells to use and ADP forms.  Enzymes help to break and reform these high-energy bonds. 

1. What does ATP stand for?
2. What three main things make up an ATP molecule?
3. How many high-energy bonds does ATP contain?
4. Where are these high-energy bonds found in ATP?
5. What helps weaken these bonds so energy can be released and then later help reform them?

6. When ATP loses a phosphate group __________ is released for cells and a molecule of _________ forms.
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In Figure 4, COLOR the 5-carbon sugar RED and LABEL it RIBOSE.  COLOR and LABEL the nitrogen-base DARK BLUE. COLOR and LABEL the 3 phosphate groups YELLOW, and COLOR & LABEL the 2 high-energy bonds GREEN.    



FIGURE 4 – ATP MOLECULE
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Fermentation:

Before glucose can enter the mitochondria, it is split into a compound called Pyruvate acid in the process called Glycolysis, yielding 2 net ATP.  Color all the ATP bubbles yellow.  Glycolysis (glyco-sugar, lysis- to split) occurs without oxygen.  Color the glucose and pyruvate acid light purple. If it occurs without oxygen, it is considered Anaerobic respiration.  Color the anaerobic box light green.  If oxygen is present after glycolysis, then the pyruvate acid enters the mitochondria.  This is known as Aerobic respiration that occurs inside the mitochondria. Color the aerobic respiration box and mitochondria oval light blue.
	
	Fermentation takes place in the absence of oxygen.  In animals, the process called Lactic acid fermentation converts the pyruvate acid into ATP and lactic acid.  This can occur in humans while exercising strenuously since sufficient oxygen isn’t provided to muscle cells.  This keeps cells fueled with ATP.  However, this does not cause soreness.  The cause of muscle soreness is the damage of muscle fibers while exerting them during exercise.  Color the lactic acid box dark purple.
	Alcoholic fermentation occurs in yeasts and some bacteria.  After glycolysis, they covert the pyruvate acid into ethyl alcohol and CO2.  Since bacteria do not have mitochondria, this is the primary source of ATP.  Color the alcohol/CO2 box dark purple.  This process make beer, wine, and bread in yeast, and cheese/yogurt in bacteria.
Finally, color the background of the cytosol light blue, and the background of the mitochondrion light green.  
	
[image: ]

7. What is the process called that splits glucose into pyruvate acid, yielding 2 net ATP?


8.  What is the process called that does not require oxygen?


9.  What is the process called that requires O2?


10.  What type of fermentation occurs in the absence of  oxygen in animals?


11. What causes muscle soreness in humans after exercising?


12. In what type of organisms does alcoholic fermentation occur in?


13. Since yeast are eukaryotic, do you think they have mitochondria?


14. Name three products that can be used by humans from alcoholic fermentation?
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