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WATER ACTIVITY

Water activity of a food is not the same thing as its moisture
content. It is a measure of that water which is not bound to the food
and is therefore available to microbes and other organisms for
growth. Foods can have a water activity anywhere between 0 (bone
dry) and 1 (pure water).

Water activity of a food material reflects the thermodynamic
capacity (energy status) or the effective concentration of water in a
food material that can actually participate as a chemical agent in
various biological and chemical processes.



DEFINITION AND MEASUREMENT OF WATER ACTIVITY

The activity of water in the pure state is unity, and in an ideal
solution, the water activity a,, is equal to the mole fraction of water,
Xy,0, iN the solution.
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Ny : IS the number of moles of water
N ute - 1S the number of moles of dissolved solute in the system

Any deviation of from ideality can be accounted for by modifying as

Ay = Vi Aw




e In ideal systems (solutions) water activity is the mole fraction of
water in the system. In nonideal systems however, water activity is a
measure of the “effective” concentration (not the mole fraction) of
water in a system. It reflects the average energy status of water in a
system.

e The fugacity principle is used to measure water activity in a food
sample. In practical applications, water activity of a sample is defined
as p/p°® where p is the partial water vapor pressure of the food sample
and p@ is the partial vapor pressure of pure water at equilibrium at the
same temperature and pressure.
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p,, :is the partial water vapor pressure above a food material at equilibrium
PO :is the partial vapor pressure of pure water at equilibrium at the same
temperature and pressure




By measuring water activity in foodstuffs, it is possible to:

* predict which microorganisms will be potential sources of spoilage
and infection,

* maintain the chemical stability of foods,

* minimize nonenzymatic browning reactions and spontaneous auto
catalytic lipid oxidation reactions,

* prolong the desired activity of enzymes and vitamins in food, and

* optimize the physical properties of foods, such as texture and
shelf life.



