Water Activity (Aw)

Its significance in food
preservation.




What is Water Activity (Aw)?

Water activity (Aw) is a measure of the availability
of water

o for microbial growth and chemical reactions
in a substance, such as food.

* It represents the ratio of the vapor pressure of
water in a substance (Vp)to the vapor pressure
of pure water (Vp,,) at the same temperature
and pressure.

o Vp,/Vp,
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Importance of Water
Activity in Food
Preservation

Controlling water activity is crucial for food
preservation as it affects:

* Microbial growth: Lower Aw inhibits
microbial growth, reducing the risk
of spoilage and foodborne ilinesses.

* Chemical reactions: It influences
chemical stability, enzymatic activity,
and the rate of reactions leading to
deterioration.

* Texture and shelf life: Proper Aw
control helps maintain the desired
texture and extends shelf life.



Factors Affecting Water
Activity

Composition:

o The presence of solutes (e.g., sugars, salts)
decreases Aw.

Temperature:

o Generally, higher temperatures increase Aw,
promoting microbial growth.

* pH:
o Low pH inhibits microbial growth,
contributing to lower Aw.

Packaging:
o Impermeable packaging can reduce moisture
transfer, affecting Aw.




Methods of Food Preservation
Based on Water Activity

Method 1: Drying

* Description: Removing water from
food to reduce Aw.

* Examples: Sun drying, freeze-drying,
air drying.

* Applications: Preservation of fruits,
vegetables, meats, and herbs.
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Method 2: Salting

* Description: Adding salt to food to
decrease water activity.

* Examples: Curing meats, pickling
vegetables.

* Applications: Preservation of meats, fish,
and certain vegetables.




Methods of Food
Preservation Based on

Water Activity

Method 3: Sugaring

* Description: Adding sugar to food
to reduce water activity.

* Examples: Jam, jelly, candying
fruits.

* Applications: Preservation of
fruits, jams, and confectioneries.




Methods of Food Preservation
Based on Water Activity

Method 4: Fermentation

* Description: Microbial fermentation reduces water
activity through acid production.

* Examples: Fermented vegetables (e.g., sauerkraut),
yogurt, cheese.

* Applications: Preservation and flavor development
in various foods.

This Photo by Unknown author is licensed under CC BY-NC-ND.




Other Preservation Techniques

* High Pressure Processing (HPP):

o Applies high pressure to food to
inactivate microbes while preserving
quality.

* Modified Atmosphere Packaging (MAP):

o Alters the atmosphere surrounding
food to slow microbial growth and
oxidation.
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* |rradiation:

o Uses ionizing radiation to kill
microbes and pests in food products.



Conclusion

» Water activity (Aw) is a critical factor in
food preservation,

o influencing microbial growth,
chemical reactions, and product
quality.

* Understanding and controlling Aw

o allows for the development of
effective preservation methods

o to ensure food safety and extend
shelf life.
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