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All other compounds are considered
Water

a. Most abundant compound in living things and
b. Animportant solvent -

c. Important in transporting materials in the body -

d. Carries
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Oxygen
a. Neededto

Carbon Dioxide
a. Releasedasa

Inorganic Salts
a. Provide necessary ions —

b. Electrolytes play

Organic Substances:
Carbohydrates

a. Provide energy for cellular activities -

b. Made from

c. Humans synthesize the




9/14/2009

Copyright © The McGraw-Hill Cq i Inc. required for or display.
H o
ANV
c 7
| H
H—C—0—H |
H—C—O—H
H—O0—C—H |
| " c——O = o
H—C—O0—H |
\C/ H \C/
H—C—O0—H VA ©— 5 1 N
| H—O \I I/ O—H
H—C—Oi—H [¢] (03
I | |
H H O—H
(a) Some glucose molecules (b) More commonly, glucose (c) This shape symbolizes
(CeH1206) have a straight molecules form a ring structure. the ring structure of a
chain of carbon atoms. glucose molecule.
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(c) Polysaccheride

a. Organic substances that are

b. Fats supply energy for cellular function, and are built from

Fatty acids with




c. Phospholipids:

d. Steroids:
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a.

b.

C.

Proteins:

Have a great variety of functions in the body--

Contain

Building blocks are the amino acids, each of which has a

d.

e.

Proteins have

Protein shapes, which determine how proteins function,
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a.
b.

C.

d.

Nucleic Acids:

Form

Contain carbon, hydrogen, oxygen, nitrogen, and
phosphorus -

Two major types:

RNA (ribonucleic acid)
DNA (deoxyribonucleic acid)
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(a) RNA (b) DNA

Introduction

Metabolic reactions are of two types:
a. reactions -

b. reactions -

c. Thereactions of metabolism are
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Enzymes control the

Enzyme Action

1. Complex proteins that

2. Work in small quantities and
3. Eachis specific,
4. Active sites on the enzyme

5. The speed of enzymatic reactions depends

Factors That Alter Enzymes
1. Enzymes (proteins) can be

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Substrate molecules

Active site
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Enzyme Enzyme-substrate

molecule complex

(a) (b)

Product molecule

-
Unaltered
enzyme
() molecule
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is the
Common forms of energy include

Release of Chemical Energy-
Often occurs through

Burning

The end-products

This stored energy is called

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Glycolysis

[Ell The 6-carbon sugar glucose is broken down in the cytosol
into two 3-carbon pyruvic acid molecules with a net gain
of 2 ATP and the release of high-energy electrons.

Citric Acid Cycle

[ The 3-carbon pyruvic acids generated by glycolysis enter
the mitochondria. Each loses a carbon (generating CO,)
and is combined with a coenzyme to form a 2-carbon
acetyl coenzyme A (acetyl CoA). More high-energy
electrons are released.

[El Each acetyl CoA combines with a 4-carbon oxaloacetic
acid to form the 6-carbon citric acid, for which the cycle
is named. For each citric acid, a series of reactions
removes 2 carbons (generating 2 CO,'s), synthesizes
1 ATP, and releases more high-energy electrons.

The figure shows 2 ATP, resulting directly from 2
turns of the cycle per glucose molecule that enters
glycolysis.

Electron Transport Chain

I3 The high-energy electrons still contain most of the
chemical energy of the original glucose molecule.
Special carrier molecules bring the high-energy electrons
1o a series of enzymes thal store much of the remaining
energy in more ATP molecules. The other products are
heat and water. The function of oxygen as the final
electron acceptor in this last step is why the overall
process is called aerobic respiration

Cytosol

Mitochondrion

Glucose

High-energy electrons (e) m ey

Pyruvic acid Pyruvic acid

High-energy electrons (e”) / \
"3 @®co,

Acetyl CoA

Oxaloacetic acid Liidcacd

Citric acid
cycle
High-energy electrons (e)

®2Co,

23ATP

Electron

| —— R YR

chain

2e~ and 2H*
1,0, A»—» H0
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ATP Molecules

1. Upto

2.  ATP molecules contain

‘Copyright © The McGravHil Companies, Inc. Permission fequie for repraduction or display.

@

ATP

Energy is stored
Energy is stored while

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

GaG)
Energy captured Energy released
from cellular and utilized by
respiration used metabolic
to reattach reactions when
phosphate phosphate bond
e ® is broken
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Anaerobic Respiration

1. The first part of cellular respiration is

2. Theresultis
3. Glycolysis occurs

4. Energy from ATP is used

Aerobic Respiration

1. Oxygen is needed

2. Thereisamuch greater

3. The final products of

9/14/2009
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[l Breakdown of large

Proteins Carbohydrates Fats
macromolecules
(meat) (taco shell) (cheese) 1o simple molecules
Amino acids Simple sugars Glycerol  Fatty acids
(glucose)

[EA Breakdown of simple

Pyruvic acid molecules to acetyl
coenzyme A
accompanied by
production of limited
ATP and high-energy

electrons
Acetyl coenzyme A
Citric
acid cO, [El Complete oxidation
cycle of acetyl coenzyme A
ATP to HzO and CO; produces
high-energy electrons,
High-energy which yield much ATP
electrons via the electron transport
Electron
transport ATP
chain
2e-and 2H*

—NH, 1,0,

Waste products
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The enzymes controlling

A sequence of
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Regulation of Metabolic Pathways

1. Determined by

2. Arate-limiting enzyme
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