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FIGURE 12-3 The glycolytic pathway. A series of ten
reactions degrades glucose to pyruvate. Two reactions con-
sume ATP, forming ADP and phosphorylated sugars (red),
two generate ATP from ADP by substrate-level phosphoryla-
tion (green), and one yields NADH by reduction of NAD"
(yellow). Note that all the intermediates between glucose
and pyruvate are phosphorylated compounds. Steps [,
and with single arrows, are essentially irreversible (have
large negative AG values) under ordinary conditions in cells.
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KEY POINT Most ATP is produced by electron transport and chemi-
osmosis (oxidative phosphorylation)

Substrate-level Oxidative
phosphorylation Glycolysis phosphorylation
Glucose
25 ATP -t 1 A+ - o ATP -
Pyruvate

Total ATP from Total ATP from
substrate- oxidative
level phosphorylation phosphorylation

FIGURE 8-12 Energy yield from the complete oxidation of
glucose by aerobic respiration
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Summary Reactions for Aerobic Respiration

Summary reaction for the complete oxidation of glucose:

CeHOg + 6 0, + 6 H,O — 6 CO, + 12 H,0 + energy (36 to 38 ATP)

Summary reaction for glycolysis:

2 pyruvate + 4 ATP + 2 NADH + H,0

Summary reaction for the conversion of pyruvate to acetyl CoA:

2 pyruvate + 2 coenzyme A + 2NAD" —
2 acetyl CoA + 2 CO, + 2 NADH

Summary reaction for the citric acid cycle:

2 acetyl CoA + 6 NAD™ + 2FAD + 2ADP + 2P; + 2H,0 —
4 CO, + 6 NADH + 2 FADH, + 2 ATP + 2 CoA

Summary reactions for the processing of the hydrogen atoms of NADH
and FADH; in the electron transport chain:

NADH + 3ADP + 3P, + 10, —> NAD"' + 3ATP + H,0O

FADH, + 2ADP + 2P, + 30O, — FAD™ + 2ATP + H,0O
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(b) Alcohol fermentation
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