Cell Respiration
Types of Energy Organisms: In general, there are two kinds of energy organisms: autotrophic (producers) and heterotrophic (consumers).  Autotrophic organisms create their own energy or food supply from a non-living source either using photosynthesis or chemosynthesis.  

In contrast, heterotrophic organisms obtain their energy or food supply from other organisms. Both types use the process of cell respiration to convert their food sources into useable cell energy known as ATP (adenosine triphosphate). 

Cell Respiration: Cell respiration converts the molecule glucose (C6H12O6) into ATP. Glucose is a simple sugar (monosaccharide).  Often glucose is not found simply as glucose within an organism, but must be refined from larger organic molecules such as carbohydrates (sucrose, fructose, cellulose, starch etc.), fats, and proteins.  Once refined, the process begins in the cytoplasm and continues in the mitochondrion (cell organelle) in eukaryotic organisms. Chemical bonds hold energy.  During cell respiration, the bonds between the carbon, hydrogen, and oxygen within glucose are broken or rearranged releasing energy given to ATP.  ATP is an unstable carrier molecule that easily releases its third phosphate group discharging energy wherever it is needed within the cell.  Once this happens, the ATP molecule changes into stable ADP (adenosine diphosphate) and begins the process all over again. 

Types of Cell Respiration: There are two kinds of cell respiration: aerobic and anaerobic.  The most significant difference is aerobic utilizes oxygen to aid in transfer of energy from glucose to ATP.  This allows the hydrogen (H) atoms within the glucose molecule to bond with the oxygen (O2) forming a safe waste known as water (H2O). It, also, permits the glucose molecule to go through three phases of cell respiration (glycolysis, Krebs citric acid cycle, and electron transport) producing lots of ATP.  Anaerobic cell respiration is deprived of oxygen generating wastes other than water varying in type depending on the organism.  Also, fewer ATP are produced as only one phase (glycolysis) of cell respiration is utilized. 

	Aerobic Cell Respiration in Humans
	Anaerobic Cell Respiration in Humans

	Oxygen + glucose → 36 ATP + carbon dioxide + water


	glucose → 2 ATP + lactic acid

(lactic acid make cramps in skeletal muscles)

	6 O2 + C6H12O6 → 36 ATP + 6 CO2 + 6 H2O
	C6H12O6 → 2 ATP + 2 C3H6O3


Fermentation: Fermentation is another term for anaerobic cell respiration.  Often, it is used in reference to production of chemicals by microorganisms such as yeast or bacteria applied to a variety of products such as foods, flavorings, beverages, and pharmaceuticals.  Both yeast and bacteria are able to convert sugars into ethyl alcohol (ethanol or C2H5OH) and carbon dioxide (CO2).  Humans have captured this ability by using yeast (most commonly Saccharomyces Cerevisae) to raise bread (their release of CO2 allows the dough to rise) and to produce wine, beer, or ethanol to power combustion engines.  Yeasts are often chosen over bacteria as they generate multiple end products in addition to ethyl alcohol. These include other alcohols (butanol, isopropylalcohol, 2,3-butanediol), organic acid (acetic acid, formic acid, and lactic acids), polyols (arabitol, glycerol and xylitol), ketones (acetone) or various gases (methane, carbon dioxide, and hydrogen).
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