
Chapter 7 Lecture

Chapter 7: 

Metabolism:

From Food to Life
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Metabolism

ÅMetabolism is the sum of all chemical and 

physical processes by which the body breaks 

down and builds up molecules

ÅCalorimeter measures a food's caloric 

content

ÅChemical reactions in the body require or 

release energy
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Anabolism

ÅAnabolism is the process of making larger, 

chemically complex molecules from smaller 

ones

ÅCritical for growth, repair, maintenance, and 

synthesis of chemical products essential for 

human functioning 

ÅRequires energy
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Catabolism

ÅCatabolism: breakdown of larger, complex 

molecules to smaller, more basic ones

ÅBegins with digestionðchemical reactions 

break down proteins, lipids, carbohydrates

ÅOld cells or tissues are broken down for 

repair or replacement

ÅReleases energy 
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Adenosine Triphosphate (ATP)

ÅATP is an organic compound used by cells as a 

source of metabolic energy

ÅPotential energy is stored in the high-energy 

phosphate bonds

ÅWhen bonds are broken, energy is released

ÅThis energy is used to keep cells functioning

ÅA small amount of ATP is stored in every cell 

for immediate use
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Metabolic Pathways

ÅMetabolic pathways are clusters of chemical 

reactions that occur sequentially to achieve a 

particular goal

ÅOccur in a specific part of a cell

ÅMay be limited to specific organs or tissues

ÅMitochondria are the primary site of chemical 

energy (ATP) production 

Å"Networking" of metabolic pathways
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Dehydration Synthesis and Hydrolysis

ÅDehydration synthesis (also called 

condensation) is an anabolic process 

ÅSimple units combine to form a larger, more 

complex molecule

ÅWater is released as a by-product

ÅHydrolysis is usually a catabolic process

ÅA large molecule is broken apart with the 

addition of water
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Phosphorylation

ÅPhosphorylation: addition of a phosphate 

group to a compound

ÅWhen the high-energy phosphate bonds in ATP 

are broken

ÅEnergy is released 

ÅPhosphate is transferred to other molecules

ÅWhen glucose is phosphorylated, it can be 

oxidized for energy or stored as glycogen
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OxidationīReduction Reactions

ÅMolecules exchange electrons (hydrogen)

ÅExchange reactions occur together

ÅMolecule donating an electron is oxidized

ÅIts electron is removed by oxygen

ÅMolecule acquiring an electron is reduced

ÅIn gaining an electron, it becomes more 

negatively charged
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Metabolic Enzymes 

ÅEnzymes mediate chemical reactions

ÅCoenzymes are non-protein substances that 

enhance or are necessary for enzyme activity

ÅFAD, FADH2, and vitamins function as 

coenzymes

ÅCofactors are typically minerals required for 

enzyme activity

ÅIron, magnesium, and zinc function as 

cofactors
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Energy from Carbohydrates

ÅWhen glucose is transported to the liver, it is:

ÅPhosphorylated and metabolized for energy 

or stored as glycogen

ÅReleased into circulation for other cells to use 

as fuel or stored as glycogen (muscle tissue)

ÅIf glucose exceeds energy needs, it can be 

converted to fatty acids and stored as 

triglycerides in adipose tissue

ÅFructose and galactose are converted to 

glucose in the liver and follow the same process
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Glycolysis

ÅOccurs in the cytosol of cells

ÅAnaerobic reaction

ÅFinal step is pyruvate production

ÅNet of 2 ATP to be used as energy for the cell
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