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INTRODUCTION:

Have you ever wondered why a bag of chips is always half full?

The reason has to do with a concept called rancidity. No
food item can remain fresh for an extended period. They

become spoiled due to various chemical reactions,
and rancidity 1s one of them.
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Definition:
Rancidity occurs when fats and olls are exposed to air, light, moisture, and bacteria,

leading to hydrolysis or oxidation. This renders food items unfit for consumption.
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Rancidity describes the spoilage of food products containing oil and fatty acids. Fatty
acids, present In fats, cholesterol, and steroids, are composed of carboxylic acids with a
lengthy aliphatic chain. These acids can exist in either a saturated form, containing a single
linkage between carbon atoms, or an unsaturated form, with multiple linkages between

carbon atoms.
> &

OXIDATIVE STRESS

<:::::::::::::::::::::> | |
Normal cell Cell attacked by Cell with oxidative
free radicals stress
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Rancidity Reactions Typically Occur In Three Steps:

1. Initiation reaction, which is stimulated by the action of external factors, such as heat and
alr, leads to forming radicals on the food substance. By definition, a radical is an atom,
molecule, or ion that has an unpaired electron. This makes the “radical” more chemically
reactive.

RH >R+H*
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Rancidity Reactions Typically Occur In Three Steps:

2. Propagation reaction, where oxygen gives rise to peroxides. These peroxides react with
more unsaturated fatty acids and produce new radicals.

R*+0,——>R00™
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Rancidity Reactions Typically Occur In Three Steps:

3. Termination reaction, where two radicals combine and form a new single bond.

R*+0,——>R00™

At the end of rancidification, fats, oils, and other lipids are decomposed, thus forming highly
reactive molecules. These are responsible for the unpleasant smell and taste of rancid foods.
In some cases, rancidification may also lead to the loss of vitamins in food.
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Types of Rancidity:

1. Oxidative Rancidity:

Oxidative rancidity Is a reaction that damages a food substance by causing oxygen damage.
This process Interrupts and damages the natural oil structure in a way that can alter its color,

odor, and taste. Furthermore, it forms toxic compounds like peroxides, which can destroy
vitamins A and E in foods. The reaction also creates polymeric materials and oxidized sterols.
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Hydrolytic Rancidity

Hydrolytic rancidity generally causes an unpleasant odor. This is due to the release of free
fatty acids from glycerides.

Triglycerides are a combination of three fatty acids that are generally present in oil foods.
When they react with water, they produce glycerol and release free fatty acids unsuitable

for consumption. ;
H2-C-00CR CH20H RiCOOH

| |
H-COOCR2 +3H0  ——» CHOH +  ReCOOH

| |
H2-C-O0CR2 CH:0H R3COCH

Triglycerides Glycerol Fatty acid
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THANK YOU
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