Oxidation-Reduction.Reaction

Transfer energy between moleculesin the form of
electrons. =

The molecules that loses an electron is oxidized, while the

molecule that gams n eIectron is reduced

Example: NADH is a common energy carrier within cells. In
the equation below, through a chemical reaction with
hydrogen (2H), NAD+ is reduced to NADH, while hydrogen
is oxidized to hydrogen ions (H+). In the process, the
reverse direction, with NADH being oxidized to NAD+ and
hydrogen ion becoming reduced to hydrogen

NAD* +2H <~ NADH + H*
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Oxidation — Reduction - Redox

An atom that loses
an electron has
been oxidized.
Oxygen is a
common electron
acceptor.

An atom that gains
an electron has
been reduced. Oxidation Reduction
Higher energy.




Redox Reactions

 Redox reactions always occur in pairs.

— One atom loses the electron, the other gains
the electron.

* Energy is transferred from one atom to another
via redox reactions.



kRS Comparison of oxidation and reduetion

Oxidation Reduction
Loss of electrons (A) Gain of electrons (B)
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Loss of hydrogen Gain ol hydrogen
Loss ol energy (hiberates Gain of energy (stores encrgy in
CNETEY) the reduced compound)
Exothermic; exergonic Endothermic; endergonic (re-
{gives off heat energy) quires energy. such as heat)
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ATP

* Adenosine triphosphate, is referred to as the “the

energy of the cell” (cell energy) because it powers most
of the reactions that take place in a cell.

e ATP consist of

— Ribose, an adenine (a type of nucleotide)
— Chain of three phosphate groups

 The bonds that link'the second and third phosphate
group can be broken down to produce ADP (adenosine
diphosphate), a free phosphate group (P), and a
substantial amount of energy used for endergonic
reactions.

ATP <~ ADP + P + energy

Example: The human body uses, on average, one kilogram
of ATP every hour
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Importance of ATP

« Acoupled reaction ... s e ,
is a system of two
reactions linked by ——  cnergont
AT :). reaction

« Substrate B is a fuel ATP ADP |-
— like glucose or lipid.

* AT:) IS nOt a — Exergonic
Storehouse Of energy E;r;eB<P reaction
— used as soon as Its |
avallable.




Cellular Respiration

* Organisms must obtain their own energy from
the environment, usually in the form of food
and solar radiation.

* The process of converting energy into a form
that can be used by cells is called cellular
metabolism.

 Two methods of cellular metabolisms:

— Cellular respiration and Photosynthesis



Continue...

* Cellular respiration converts the energy found in
food molecules, especially glucose, to the more
useable form of ATP.

36 ATP can be produced from a single molecule of
Glucose

Cellular Respiration Equation
C,H,,0O¢ + 60, +ADP + P =2 6CO, + 6H,0 + ATP

* Energy transfer is not efficient for organisms
Cellular respiration only 40% energy in glucose is
converted to ATP.




Continue

e Cellular respiration occurs in four stages:
1- Glycolysis
2- Oxidation of pyruvate
3- Kreb Cycle
4- Electron Transport Chain
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Glycolysis

* Takes place in the cytoplasm (cytosol)

e Converts glucose to two molecules of pyruvate, the

compound from which energy will be extracted in the
Kreb Cycle.

 Produces 2 ATP and 2 NADH (energy carrying
molecule). Water is also'released in this reaction.
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