


o The study of energy in living systems
(environments) and the organisms
(plants and animals) that utilize
them.

o Energy | f
- Required by all organisms i l
- May be Kinetic or Potential energy
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Bioenergetics

o Bioenergetics is the part
of biochemisiry concerned with the energy
involved in making and breaking of chemical
bonds in the molecules found in
biclogical organisms.

o Growih, development and metabolism are some
of the central phenomena in the study of

biological organisms. The role of energy is
fundﬂmantﬂl h ol o




Bioenergetics

In a living organism, are
broken and made as part of the
exchange and fransformation of energy.
Energy is available for work (such as
mechanical work) or for other processes
(such as chemical synthesis

and processes in growth), when
weak bonds are broken and stronger
bonds are made. The production of
stronger bonds allows release of usable
energy.
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Bioenergetics

olt is the quantitative study of the
energy tfransductions that occur in
living cells and of the nature and
funchon of ’rhe chemlcql
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oThe laws of thermodynamics
are important unifying
principles of biology. These

principles govern the chemical
processes (metabolism) in all
biological organisms.




- Law of Thermodynamics

L

The First Law of Thermodynamics, also know as
the law of conservation of energy, states that
energy can neither be created nor destroyed.
It may change from one form to another, but
the energy in a closed system remains
constant.

In any physical or chemical change, the total
amount of energy in the universe remains
constant, although the form of energy may
change.




states that when energy is transferred, law
of entropy, there will be less energy

available at the end of the transfer
process than at the beginning. Due to
entropy, which is the measure of disorder
in a closed system, all of the available
energy will not be useful to the organism.
Entropy increases as energy is fransferred.

In all natural processes, the entropy of the
universe increases.







oBefore cells can use the energy
of sunlight o




oATP is composed of adenine,
ribose, and three phosphate
groups




oln numan cells, cellular respirarion
releases energy from energy-rich
or anic molecules and changes
Pinto ATP.

erroblc resp mhan is the main ATP-




olt prowdes a Common energy
currenc?r hat can be used in many
different types of reactions,

“When ATP becomes ADP+P, the
amount of ener%g released St




o Inifial Breakdown of Glucose

o Glycolysis reactions occur in the |
oplcstsm ( hqmd siuff oufside the
nd results in the bre
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B\; subs’rrc:’realevelé:)hosphoryla’rion, four

P are produced; but because two ATP
were used ]prewously there is a net gain of
only two ATP

o) Er(.!sl mes remove H+ r::nd eiec’rrons from
s P — ) ﬁ T o
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oThe actual ATP synthesis is

accomplished when H ions
that have been pumped out
.:' LN e
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oOxygen joins with the "spent"
electrons and H+ to yield
water.
b




o The ADP/ATP Cycle
o The ADP/ATP cycle
isa method for
renewing the supply

Adenosing Iriphosghate and ATPIADP cyds
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oCarbohydrates
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o Chemical Work- supplies energy needed
to synthesize macromolecules that make
up the cell. l

- Transport Work- sup







