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Introduction
• Fats are triesters of glycerol and fatty acids.

• Fats may be either solid or liquid at room temperature,

depending on their structure and composition.

• All fats are lipids but all lipids are not fats.

• Although the words "oils", "fats", and "lipids" are all used to

refer to fats, "oils" is usually used to refer to fats that are

liquids at normal room temperature, while "fats" is usuallyliquids at normal room temperature, while "fats" is usually

used to refer to fats that are solids at normal room

temperature.

• "Lipids" is used to refer to both liquid and solid fats, along

with other related substances.

• The word "oil" is also used for any substance that does not

mix with water and has a greasy feel, such as petroleum (or

crude oil), heating oil, and essential oils, regardless of its

chemical structure.



Properties of fats
• Soluble in organic solvents .

• Insoluble in water.

• Oxygen content is poor.

• These are trigycerides i.e. all the three• These are trigycerides i.e. all the three

alcoholic groups of alcohol are esterified.

• When fats and oils are heated with alkali,

free fatty acids and glycerol are liberated,

this process is called Sponification.





Saturated fats
• Each carbon atom is bonded to

two hydrogen atoms.

• When a fatty acid has this typical arrangement,

it is called "saturated", because the carbon

atoms are saturated with hydrogen; meaning

they are bonded to as many hydrogens asthey are bonded to as many hydrogens as

possible.

• In other fats, a carbon atom may instead bond

to only one other hydrogen atom, and have a

double bond to a neighboring carbon atom.

• This results in an "unsaturated" fatty acid. More

specifically, it would be a monounsaturated

fatty acid,



Unsaturated fats

• A polyunsaturated fatty acid

consists of fatty acid with more than

one double bond.

• Since an unsaturated fat contains• Since an unsaturated fat contains

fewer carbon-hydrogen bonds than a

saturated fat with the same number of

carbon atoms, unsaturated fats will

yield slightly less energy during

metabolism than saturated fats with

the same number of carbon atoms.



Synthesis of 

fats
Reaction sequence in fatty
acid synthesis and the

reaction intermediates in
the first cycle of synthesis.

An acetyl moiety is

required as a primer, and
malonyl moieties act as

chain-extending units,
resulting in the generationresulting in the generation
of saturated acyl-ACPs (in

this case buturyl-ACP, C4),

which then act as primers
in the subsequent cycles

of synthesis (Smith 1994).

NADPH is a hydrogen

donor in both keto group
and enoyl reduction
reactions.



αααα-Oxidation of fatty acids

• Alpha oxidation (α-oxidation) is a

process by which certain fatty acids are

broken down by removal of a single

carbon from the carboxyl end. In humans,carbon from the carboxyl end. In humans,

alpha-oxidation is used in peroxisomes to

break down dietary phytanic acid, which

cannot undergo beta-oxidation due to its β-

methyl branch, into pristanic acid







ββββ-Oxidation of fatty acids
• Beta oxidation is the process by which

fatty acids, in the form of Acyl-CoA

molecules, are broken down in

mitochondria and/or in peroxisomes to

generate Acetyl-CoA, the entry moleculegenerate Acetyl-CoA, the entry molecule

for the Citric Acid cycle.

The process involves 3 stages:
– Activation of fatty acids in the cytosol 

– Transport of fatty acids into mitochondria  

– Beta oxidation proper in the mitochondrial matrix 





Glyoxylate Cycle

• The glyoxylate cycle, a variation of the Tricarboxylic 

Acid Cycle, is an anabolic metabolic pathway occurring 

in plants, bacteria, protists, fungi and several 

microorganisms, such as E. coli and yeast. 

• The glyoxylate cycle centers on the conversion of 

acetyl-CoA to succinate for the synthesis of 

carbohydrates. 

• In microorganisms, the glyoxylate cycle allows cells to 

utilize simple carbon compounds as a carbon source 

when complex sources such as glucose are not 

available.

• The cycle is generally assumed to be absent in animals





Thank You!Thank You!Thank You!Thank You!


