Cellular Metabolism
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Including Cellular Respiration and Photosynthesis




BASIC CONCEPTS OF METABOLISM

« Metabolism Is:
— A series of chemical processes.
— Used to obtain energy.
— Linked to growth.
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Energy

* Energy the capacity to do work:.

e Comes in different forms: Chemie¢al, thermal,
light, and mechanical

* Two types of energy
— 1- Kinetic Energyis the energy.of moving objects; it is
energy in use
— 2- Potential Ené?gy: is stored apergy.
— Chemical energ ‘%tentﬁnergy stored In

bonds, releasead | bonds are broken.
— Energy can be transformed form one state to
another.

— Free energy: the sum of’potentlal and kinetic energy,
the energy available'for\doing work.
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Continue...

* The ultimate source of energy for most
living things Is the sun.

* Through photosynthesis/dark reactions,
plants convert'solar energy - chemical
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» Other organisms consume sugars, convert
sugars to chemical/energy
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1. Energy — producing (Exergonic) reaction (Most chemical
reactions release free energy )

2. Energy -consuming (Endergonic) reaction (Some reactions
require the input of free energy)
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1.  Catabolic pathways (Degradative)

2.  Anabolic pathways (Synthetic)



 Metabolism is broken
down into two parts: larger

_ molecules
— Catabolism — molecules are
broken down through

metabolic processes to
release the energy stored Iin

their chemical bonds.
[] [ catabolism ]

— Anabolism — metabolic
processes in which the
energy derived from
catabolism is used to build

large organic molecules
from smaller ones.

Figure 3.1 Microbiology: A Clinical Approach (© Garland Science)



Endergonic Reactions

Store energy within a molecule because the
reactants have less free energy than the products.

These reactions require= ergy input

Example: The production of glucose from carbon
dioxide (CO,) and water (H,0) is an endergonic
reaction because it requires energy input. Because
energy is expended in the process, this reaction
cannot occur in the reserve direction.

6CO, + 6H,0 + energy = C.H,,0, +60,
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Exergonie Reactions

. . .
* Release energy,leaving the 9a,ctants with
more free ener thaMc@ﬁct

 Example: The breakdown of glucose into
carbon dioxide (CO,) and water (H,0) is
exergonic reaction because it results in the
release of energy. Because this reaction
releases energy, it cannot occur in the reverse
directions

C,H,,0; (glucose) + 6 O, = 6CO, +6H,0 +energy
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* Cells oftent J
exergonic reac | | ‘\S\ endergonic
reactions; these'are/called-eoupled reactions.




