ENERGY AND THE CELL
BIOENERGETICS




*  Principles:

1. Energy in living organisms is contained within the bonds of its
chemical Structure
2. Energy is transferred and converted from one chemical bond to
another
3. Obeys Laws of Thermodynamics
4, Need adequate controls
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Synthetic Work .
. (Changes in Chemical Bonds) 1

[Chemical bond energy is of greatest concern in biology] '
Mechanical Work

(Changes in location or orientation) 2
Concentration Work

(Changes in Concentration Across Membi ) 3
Electro-magnetic Work 4

Electrical Work

Heat Energy (Warm the organism)

(Developing Electrochemical gradients)

Bioluminescent Work

Free Energy —

(Production of Light)

Principles:

Energy in living organisms is contained within the bonds of its chemical Structure

e.g., Starch, Triglycerides, DNA

Energy is transferred and converted from one chemical bond t~ ~~~*-~-

Obeys Laws of Thermodynamics

Need adequate controls

Sylvia S Mader, Biology. &5th editior. @ 18988 The MocGroaw-Hill Companies, Inc. All rights ressrved.

Energy of Activation (E_,;)

P ——

Thermodyna
Metastab

ene of
prorglgct

Free Energy—

energy of
reactant

Thermodynamic
Unstable

Progress of Reaction ——

Progress of Reaction ——

Active
site
* @

(a) Lock-and-key model

%
A
o0

Distorted

Active bond(s)
site
s
E + —— [ E +

(b) Induced fit model

oacddson Wealay Longman, Ins

@

&

Exergonic reactions
(8.Q.. callular reepiraton)

Cape

synihesis, nerve
musale contracticon)

D> e s

Endargonic reactions (a.4.. protain
conduction, and



