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Chapter 6
How CellsHarvest Chemical Energy

(intro) How do fast and slow muscle fibers diffeetabolically? Define aerobically and
anaerobically. What is produced by cellular regmré® What is the anaerobic waste
product from muscles?

(6.1) What are the reactants and products of pliotesis? Of cellular respiration?

(6.2) Contrast respiration and cellular respiration

(6.3) What is the fundamental function of cellulespiration? What is the chemical equation for
cellular respiration (see Figure 6.3A)? How muchheaf energy from glucose is converted
into ATP? What happens to the rest of the energy?

(6.4) How much of our daily food intake is used litg sustaining activity?

(6.5) In cellular respiration, glucose loses hy@mgto become what and oxygen gains
hydrogens to become what? Define redox reactioidation and reduction. Is glucose
oxidized or reduced during cellular respiration@xggen oxidized or reduced? What is a
dehydrogenase? What is NADWhat is an electron carrier? Define electronsjpant
chain. Note that as electrons are passed “downéleron hill, energy is released and that
the “higher” electron carrier is oxidized while tHewer” one is reduced. What is the final
electron acceptor at the end of the electron tr@mgain in the mitochondrion?

(6.6) What are the three stages of cellular regpir@ Where do glycolysis, the Krebs cycle and
the electron transport chain take place? Whatherenain functions of glycolysis and the
Krebs cycle? What two molecules shuttle electrorthié electron transport chain? Define
chemiosmosis. What does the enzyme ATP synthase do?

(6.7) What does “glycolysis” mean? What are theahreactant and end products of glycolysis?
How many steps are there in glycolysis? How is Afd&le during glycolysis? How many
NAD™ are reduced during glycolysis? How does substesta-phosphorylation
manufacture ATP? Define intermediates. What arewlephases of glycolysis? Note that
ATP is hydrolyzed in steps one and three; this iehder the sugar molecule unstable for
step four. How many net ATP are made in glycolysis%v much of the energy from
glucose is harvested in ATP and in NADH?

(6.8) Pyruvate is converted to what molecule beémtering the Krebs cycle? What three steps
are involved in this transformation? In what ordendoes this occur? As what molecule is
the waste carbon discarded? How many acetyl~CoAculds are produced from one
glucose molecule?

(6.9) Where does the Krebs cycle take place? Wéyapdns to each acetyl fragment that enters
the Krebs cycle? During each turn of the Krebseylscbw many ATP, NADH and FADH
are made? How is ATP produced?

(6.10) What is the final stage of cellular respma? How does the membrane make ATP
generation possible? Where is the electron trahgpain located? How do the cristae
increase energy accumulation? What is the finateda acceptor of the electron transport
chain? What is the final product from the electi@msport chain? How is it formed? Note
that the protein complexes use the electrorstioely transport H* from one side of the
membrane to the other (Recall the requirementadtive transport.) What does thé H



gradient store? How do the protons @) cross the membrane? What provides the energy
to phosphorylate ADP? Why is the process calledatiie phosphorylation?

(6.11) How does rotenone affect the electron trarisghain? How do cyanide and carbon
monoxide electron transport chain? What do alldlokthese compounds have in
common? What enzyme does oligomycin inhibit? Wiffagcedo uncouplers have on the
proton gradient?

(6.12) How often does the grooming of pyruvic aad the Krebs cycle occur for each glucose
molecule? How is ATP made in glycolysis and theldsreycle? How much ATP does the
electron transport chain make? How many ATPs amenfram one NADH? How many
ATPs are made from one FARPINote that some energy might be used to shutle th
NADH from glycolysis into the mitochondrion. How maATPs are made by the
complete respiration of one glucose? How much eftttal energy in glucose is converted
into ATP? Why is @important for cellular respiration?

(6.13) In what stage of cellular respiration arestnATP produced? When no oxygen is present,
how many ATPs do yeast produce from one glucose&tWhhe function of fermentation
step? Where does lactic acid fermentation occur®fat do yeast convert pyruvic acid
during alcoholic fermentation? What are two proldesith producing ethanol as a waste
product? Define strict anaerobes and facultatiaeerbes. Why is pyruvic acid like a fork
in the road? Why do wine vats have one-way valves?

(6.14) Into what are starch and glycogen brokenrdbimto what are proteins decomposed?
What functional group must be removed from amindsabefore they can be used for
energy? How is the amino group discarded? How nnugte energy is present in one gram
of fat compared to one gram of glucose?

(6.15) What are biosynthetic pathways? What areittez main classes of macromolecules?
Note that biosynthetic pathways are nearly thersevef energy-harvesting pathways. Note
also that ATP is used in biosynthesis.

(6.16) How must animal cells get energy? What stpéynthesis?



