
BEET FIBER BF
Water Activity & Sorption Isotherm

-
Storage Stability & Microbial load



❖ Water activity is a critical factor in determining food products' shelf life. That 
makes it possible to predict which microorganisms can be potential sources of 
product spoilage and potential health risks.

❖ Water activity determines the lower limit of free available water for microbial 
growth. Water in a raw material or food/beverage product can either move freely 
or be bound by chemical bonds. Microorganisms can typically only use the free 
water for growth.

❖ Water activity does not equal the water content of a raw material or 
food/beverage product. Water activity, abbreviated as aw, is defined as the partial 
pressure of water in a food product sample relative to the vapour pressure of pure 
water at the same temperature and is expressed as a value ranging from 0 to 1.

❖ The minimum water activity required for bacteria is approx. 0.9. and approx. 0.7 
for yeasts and molds. The minimum aw for pathogenic bacteria is generally 
regarded to range between 0.92 and 0.95. A limited number of xerophilic molds 
can grow at an aw of approx. 0.6. 

❖ A water activity below 0.6 is regarded as the absolute minimum water activity for 
all known microorganisms. All microbiological activity will be eliminated below this 
critical value.

Water activity – theoretical background



Aw of Beet Fiber – graphical illustration



❖ A sorption isotherm is a graphic representation of the sorption behavior of a substance. 

❖ It describes the relationship between the water content of a substance and the water 
activity of the substance.

❖ The water activity is related to the equilibrium relative humidity as ERH (%) = aw x 100.

❖ The stability of BEET FIBER BF will depend on the storage conditions, such as 
temperature and relative humidity.

❖ The BEET FIBER BF sorption isotherm on the following slide shows that:
❖ Below an equilibrium relative humidity (ERH) of approx. 20%, a drying effect of the BEET FIBER BF 

product will be observed, i.e. decreasing water content. The BEET FIBER BF product is storage stable.

❖ Above approx. 20% up to approx. 60% ERH, the water content is reasonably stable. The uptake of 
moisture is minimal. The SBF product is storage stable.

❖ Over 60% ERH, the BEET FIBER BF product will start to gain moisture (water) from the environment, 
although to a limited extent.

❖ At 70% ERH and above, the moisture content will increase rapidly in the BEET FIBER BF. The product 
characteristics now will change, leading to the product being susceptible to microbial contamination.

Water sorption isotherm
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❖ BEET FIBER BF is heat treated in a manner comparable to UHT 
treatment.

❖ That will lead to a significant reduction of the microbial 
contamination.

❖ The product characteristics, such as dry substance and water 
activity, show that the product is stable under normal storage 
conditions.

❖ The sorption isotherm shows that the product is storage stable up 
to approximately 70% relative humidity.

❖ BEET FIBER BF, above 70% relative humidity, is susceptible to 
microbial contamination and growth.

Conclusions
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