Chem 30B

Ch22: Carbohydrate Metabolism




Catabolism
Overview

Stage 1. Digestion LHEhs

Bulk food is digested in

the mouth, stomach, and

small intestine to yield .

small molecules. Fatty acids

and glycerol

Fatty acid
oxidation

Stage 2. Acetyl-CoA Production

Sugar and amino acid molecules

are degraded in the cytoplasm of

cells to yield acetyl-CoA. Fatty acid
molecules are degraded in the
mitochondria of cells to yield acetyl-CoA.

Stage 3. Citric Acid Cycle

Acetyl-CoA is oxidized

inside mitochondria by

the citric acid cycle to :
yield CO, and reduced o=
coenzymes.

Stage 4. ATP Production
The energy transferred to the
reduced coenzymes in stage
3 is used to make ATP by the
coupled pathways of electron
transport and oxidative
phosphorylation.
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Digestion of Carbohydrates

Dietary
carbohydrates
(starch, glycogen,
sucrose, lactose)

Mouth l Salivary a-amylase

Polysaccharides, sucrose,
lactose, and maltose

Stomach

Pancreatic a-amylase,

Small intestine
maltase, sucrase, lactase

Y

Monosaccharides

Absorption
through small
intestine lining

Monosaccharides in
bloodstream
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Villi of Small Intestine
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[Handout] Catabolism Flow Chart
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[Handout] Glycolysis
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Glucose to Acetyl-CoA

HOCH, 2~0,POCH,
AGH Phosphorylation AOH Glycolysis ﬁ ﬁ . ﬁ
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[Handout] ATP Accounting for Glucose Catabolism

1. Glycolysis:
glucose + 2 NAD*+ 2 HOPO3% + 2 ADP - 2 pyruvate + 2 NADH + 2 ATP + 2 H,0 + 2 H*

2. Pyruvate Oxidation:
2 pyruvate + 2 NAD*+ 2 HSCoA - 2 Acetyl-CoA + 2 CO2 + 2 NADH + 2 H+

3. Citric Acid Cycle:
2 Acetyl-CoA + 6 NAD++ 2 FAD + 2 ADP + 2 HOPO32- + 4 H,0 - 2 HSCoA + 6 NADH + 6 H* + 2 FADH; +
2 ATP + 4 CO-

4. Electron Transport/Oxidative Phosphorylation:
Electrons from all the NADH and FADH; made in the previous steps are used to reduce O to water:
02+4e-+4H+92H20

The released energy is used to make ATP:
3 ATP made/1 NADH
2 ATP made/1 FADH;
(More accurate: 2.5 ATP/NADH, 1.5 ATP/ FADH;)

B. Total ATP Count for Catabolism of a Glucose Molecule
* Glycolysis: 2 ATP + 6 ATP (from 2 NADH) = 8 ATP

* Pyruvate oxidation: 6 ATP (from 2 NADH) = 6 ATP
* (Citric Acid Cycle: 2 ATP + 18 ATP (from 6 NADH) + 4 ATP (from 2 FADH;) = 24 ATP

TOTAL: 38 ATP



