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Figure 2.8
(a) A ball bouncing down a flight
of stairs provides an analogy /w
for energy levels of electrons. /w

\
v
Third shell (highest energy
level in this model) r
Second shell (higher ,Energy
energy level) t , absorbed
First shell (lowest energy
level) =
Energy
= lost
Atomic -

(b) nucleus
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(b) Separate electron orbitals

1s, 2s, and
2p orbitals

(c) Superimposed electron orbitals
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(a) Length (c) Double bond position
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(a) Part of a human adipose cell (b) A fat molecule
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Figure 5.2
(a) Dehydration reaction: synthesizing a polymer

Short polymer Unlinked monomer

Dehydration removes
a water molecule, » @
forming a new bond.

- DD

Longer polymer

(b) Hydrolysis: breaking down a polymer
D

Hydrolysis adds
a water molecule, @

breaking a bond.
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Aldoses (Aldehyde Sugars) Ketoses (Ketone Sugars)
Trioses: 3-carbon sugars (C H . O)

Nf ¢
H - C-—-OH
H C OH c—0
N - C--OM H—C—OM
- H
Glyceraldehyde Dihydroxyacetone

Pemtoses: S-carbonsugars (C.H,O,)

-

- ‘)

M- -C - OM
M- C - OM c-—o
M -C - OM H - C - OM
H - C - OM M. C . OM
M C OM M- C - OM

. "

Ribose Ribulose

Hexoses: 6-carbon sugars (CH_.O,)

re " o
H - C OH

" C O™ H C On c—0
MO C ™ MO - C—M HO —C-—M
H-C-OH HO-C-—H H—C—OH
H C On H C - OH H -C -Oon
M- C O™ M- C—OM H -C-OM
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Glucose Galactose Fructose
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(a) Linear and ring forms
CH,OH
H OH
(b) Abbreviated ring structure
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(a) Dehydration reaction in the synthesis of maltose
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(b) Dehydration reaction in the synthesis of sucrose
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surgical thread that decomposes after the
wound or incision heals. o)
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(a) One of three dehydration reactions in the synthesis of a fat
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Figure 5.11

(a) Saturated fat (b) Unsaturated fat
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Enzymatic proteins Defensive proteins
Function: Selective acceleration of chemical reactions | | Function: Protection against disease
Example: Digestive enzymes catalyze the hydrolysis Example: Antibodies inactivate and help destroy

of bonds in food molecules. viruses and bacteria.
O\ ,O o )/Ansbodm\( X~

@ u s P =i
Storage proteins Transport proteins
Function: Storage of amino acids Function: Transport of substances
Examples: Casein, the protein of milk, is the major Examples: Hemoglobin, the iron-containing protein of
source of amino acids for baby mammals. Plants have || vertebrate blood, transports oxygen from the lungs to
storage proteins in their seeds. Ovalbumin is the other parts of the body. Other proteins transport
protein of egg white, used as an amino acid source molecules across cell membranes.
for the developing embryo.
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for embryo Cell membrane

lagyT o Shac 5 i 5l oloJlie ~F-VF IS

oy




Hormonal proteins

Function: Coordination of an organism’s activities
Example: Insulin, a hormone secreted by the
pancreas, causes other tissues to take up glucose,
thus regulating blood sugar concentration
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Receptor proteins

Function: Response of cell to chemical stimuli
Example: Receptors built into the membrane of a
nerve cell detect signaling molecules released by
other nerve cells.

Receptor
o protein
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Contractile and motor proteins

Function: Movement

Examples: Motor proteins are responsible for the
undulations of cilia and flagella. Actin and myosin
proteins are responsible for the contraction of
muscles.

Actin
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Structural proteins

Function: Support

Examples: Keratin is the protein of hair, horns,
feathers, and other skin appendages. Insects and
spiders use silk fibers to make their cocoons and webs,
respectively. Collagen and elastin proteins provide a
fibrous framework in animal connective tissues.
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