Biochemistry Lec.1

Metabolism

Thousands of chemical reactions are taking place inside a cell in an
organized, well co-ordinated, and purposeful manner; all these
reactions are collectively called as Metabolism.
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The purposes of metabolism:
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1. Chemical energy is obtained from the degradation of energy rich
nutrients.
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2. Food materials are converted into the building block precursors of
cellular macromolecules.
AR el las g I A0 ) gl ea o
Types of Metabolic Pathways
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A. Catabolic (degradation) pathways, where energy rich
complex macromolecules are degraded into smaller molecules.

Energy released during this process is trapped as chemical
energy, usually as ATP.
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B. Anabolic (biosynthesis) pathways. The cells synthesize
complex molecules from simple precursors. This needs energy.
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Biochemistry Lec.1

Stages or Phases of Metabolism

oY) ke Jal

The degradation of foodstuffs occurs in three stages.

Jale ¥ ) dasii (Kay aladall aima

In the first stage, digestion in the gastrointestinal tract
converts the macromolecules into small units. For example,
proteins are digested to amino acids. This is called primary
metabolism.
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Then these products are absorbed, catabolized to smaller
components, and ultimately oxidized to CO2. The reducing
equivalents are mainly generated in the mitochondria by the
final common oxidative pathway, citric acid cycle. In this
process, NADH or FADH2 are generated. This is called
secondary or intermediary metabolism.
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Then these reduced equivalents enter into the electron
transport chain (ETC, or Respiratory chain), where energy is
released. This is the tertiary metabolism or Internal
respiration or cellular respiration (see Fig.1.1)
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Fig. 1 .1. Oxidation of foodstuffs in three stages

Carbohydrates enter the glycolysis pathway, converted to acetyl
CoA and are oxidized in the citric acid cycle. Carbohydrate
metabolism is centered around glucose, and is mainly used for
provision of energy to the body (second lecture).
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Lipid metabolism is centered on fatty acids, which are also used
for provision of energy (third lecture).
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Amino acids are mainly meant for body building purpose.
However, most of the amino acids are eventually transaminated,

the carbon skeletons are oxidized. This will provide some energy.
(Fourth lecture).
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