
 
Correlation of the Physical and Rheological Behavior of Vegetable 
Fats with the Textural and Sensory Characteristics of Vanilla Ice 

Cream 
Giannopoulou Kalliopi, Soukoulis Christos and Tzia Constantina 

Laboratory of Food Chemistry and Technology, School of Chemical Engineering, 

National Technical University of Athens, 5 Iroon Polytechniou str., 15780, Zografou 

Campus, Athens, Greece 

 

Ice cream is a frozen emulsion which consists of air cells, fat droplets, and ice crystals 

dispersed in a continuous aqueous phase known as serum. One of the major structural 

components in ice cream is fat. Fat functionality in frozen dairy desserts is mainly 

associated with its ability to undergo crystallization during the aging step of ice cream 

mixes. The crystallized fats are more vulnerable to coalescence during 

whipping/freezing process. The fat coalescence leads finally to the establishment of an 

extended fat network which stabilizes the thermodynamically unstable air cells, known 

as fat destabilization phenomenon.       Fat destabilization provides stiffness and 

dryness in the extruded frozen product and moreover, affects meltdown. Fat influences 

also the sensory characteristics of the ice cream such as mouth feel, creaminess, and 

flavor release.  

The vegetable fats are differentiated as far as their rheological behavior is concerned 

mainly due to their fatty acids composition and triglycerides structure. Thus, the use of 

vegetable fats should affect the functional properties of ice cream while it should 

decrease the cost and improve healthiness of ice cream. 

In our study, 5 vegetable fats (corn, sunflower, soyabean, palm and palm kernel oil) 

were selected as partial substitutes of cream in ice creams, based on their physical 

properties, such as melting point, SFC, density etc. The total fat content of the ice 

cream was 10% and the substitution percentages were 10, 20 and 50% of the cream 

content. The effects of vegetable fat substitution on rheological parameters, physical 

properties (overrun, whipping ability and instrumental hardness) and sensory 

characteristics of ice cream were investigated.  


