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Abstract 

It's part of the human tradition the addition of ingredients, such as 
flavors or additives, in food products. Thus strategies are developed to 
avoid both ingredients degradation and the release of a particular 
active ingredient before a given time. 

The aim of this work was to develop a system for the stabilization of 
the most common foamy ingredient, i.e. sodium bicarbonate. A 
system encapsulating this foamy ingredient was realized to guarantee 
the swelling of pre-cooked foods (due to carbonic dioxide release) 
only at the desired temperature (temperature of the food heated in a 
microwave oven before consuming it). 

The research required four essential steps. In the first step, suitable 
and edible encapsulating materials were selected: ethylene vinyl 
acetate copolymer with low melting point was chosen. 

In the second step, optimal conditions for the production of 
encapsulated foamy ingredients in a spray dryer were found. A 
bicarbonate/copolymer suspension in dichloromethane was used as 
feed. In particular, the most important parameter was the heating 
chamber temperature, not too high to avoid the polymer softening, nor 
too low to avoid the lack of evaporation for dichloromethane: a good 
value was 35°C. After several tests in the spray dryer, a good system 
was found in the formulation Evatane 40-55/bicarbonate = 1 / 1. 

In the third step, the system made of copolymer and encapsulated 
bicarbonate was tested to verify its effective functionality. First, the 
bicarbonate encapsulation efficiency was proved, elaborating the data 
from the thermo gravimetric analysis. Then, the foaming feature was 
verified by mixing the Evatane 40-55/encapsulate-bicarbonate system 
with food additives, simulating the food dressing, and putting this 
mixture in a microwave cavity. Finally, the stability over the time (one 
month) of the encapsulated bicarbonate mixed with the food dressing 
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was verified, finding the best preservation for the system stocked in a 
conventional refrigerator.  

The best operative conditions for a process scale-up and a possible 
plant design were also proposed.  
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