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Yogurt?

• In heterolactic acid fermentation, one molecule of pyruvate is converted 
to lactate; the other is converted to ethanol and carbon dioxide. In 
homolactic acid fermentation, both molecules of pyruvate are converted 
to lactate. Homolactic acid fermentation is unique because it is one of the 
only respiration processes to not produce a gas as a byproduct.

Homolactic fermentation breaks down the pyruvate into lactate. It occurs 
in the muscles of animals when they need energy faster than the blood in the muscles of animals when they need energy faster than the blood 
can supply oxygen. It also occurs in some kinds of bacteria (such as 
lactobacilli) and some fungi. It is this type of bacteria that converts lactose 
into lactic acid in yogurt, giving it its sour taste. These lactic acid bacteria 
can be classed as homofermentative, where the end-product is mostly 
lactate, or heterofermentative, where some lactate is further metabolized 
and results in carbon dioxide, acetate, or other metabolic products.









Anaerobic Resp??

• What if there is no O2?

• Process? 

• Examples?

• Bread baking activity..

• Lab?• Lab?

• If enough oxygen is present is cells, each glucose molecule 
will produce ~38 ATPs - lots of energy, for lots of cellular 
work. However, what happens if you (or another organism) 
run short of oxygen? (Like if you are a sprinter, or being 
chased by a LION, or in an aerobics class but WAY above 
your target heart rate?) How does your body get energy to 
do its cellular work when oxygen is limited?



























• Fats as fuel: Triacylglycerol reserves (located in unpleasantly strategic locations on your body ...) 
tend to be stored in adipose cells. Lipases are released into the bloodstream and break down fats 
in the bloodstream (from the fats and oils we eat) or travel to adipose cells.

• Lipases break the glycerol head away from the fatty acids.

• Glycerol is converted to an intermediate in glycolysis called "PGAL", and enters cellular respiration 
in the cytoplasm.

• The fatty acid tails are converted to Acetyl CoA and enter the Krebs cycle in the mitochondria

• Result: Still ~32-38 or so ATPs, but from fats, not glucose!

• Proteins as fuel: Excess proteins in our diets cannot be stored like glycogen or fats can, and must be 
broken down by the body.

• Proteases break the peptide bonds of proteins back down to amino acids

• Deaminases break the amino group off the amino acids, releasing ammonia. This toxic ammonia is 
converted to urea, and is excreted in urine.

• The remainder of the amino acid (mostly of carbon, hydrogen, and oxygen), and can be rearranged 
in cells to enter cellular respiration either as pyruvate, as acetyl CoA, or directly into the Krebs 
cycle.

• Result: Still ~32-38 or so ATPs, but from proteins, not glucose!







Cellular Respiration of Proteins
• Excess proteins in our diets cannot be stored like glycogen or fats can, 

and must be broken down by the body.

• Proteases break the peptide bonds of proteins back down to amino 
acids

• Deaminases break the amino group off the amino acids, releasing 
ammonia. This toxic ammonia is converted to urea, and is excreted in ammonia. This toxic ammonia is converted to urea, and is excreted in 
urine.

• The remainder of the amino acid (mostly of carbon, hydrogen, and 
oxygen), and can be rearranged in cells to enter cellular respiration 
either as pyruvate, as acetyl CoA, or directly into the Krebs cycle.

• Result: Still ~32-38 or so ATPs, but from proteins, not glucose!

































































This is only a rough #...why?



















Cellular Respiration Song

• http://www.youtube.com/watch?v=3aZrkdzrd04

“Oxidate it or love it” / “Electron to the next one” 

(Stanford)

• http://www.youtube.com/watch?v=VCpNk92us• http://www.youtube.com/watch?v=VCpNk92us

wY
Kickstarting his group, the Rhymbosomes: 

(http://therhymebosome.wordpress.com/2012/02/29/oxidate-it-or-love-it-electron-to-the-next-one-lyrics/)

• http://www.youtube.com/watch?v=PjdPTY1wHdQ

• http://www.iubmb-nicholson.org/swf/ATPSynthase.swf

• http://www.stolaf.edu/people/giannini/flashanimat/metabolism/

atpsyn1.swf


