
The Effect of Cooling Rate and Storage Time on Textural Properties of Fat 
Blends with Different Triacylglycerol Composition   
 
S.B. Gregersen1, R.L. Miller2, M. Hammershøj1,L. Wiking 1 
 

1Dept. of Food Science, Aarhus University, Blichers Allé 20, DK-8830 Tjele, Denmark 
2AarhusKarlsHamn Denmark A/S, Slipvej 4, 8000 Aarhus C, Denmark 

 
This study demonstrates that cooling rate and storage time influences the textural properties and 

microstructure of fat. The degree of this effect was shown to be depending on the triacylglycerol (TAG) 

composition.  

It is generally accepted that textural properties of fat is a function of solid fat content (SFC) and some 

microstructural properties. Dynamic factors during crystallization of fat have previously been shown to 

influence the microstructure and thus the textural properties. The aim of this study was to evaluate the 

effect of cooling rate and storage time on textural properties and microstructure of fat with different TAG-

composition. 

Fat blends used for cocoa butter replacers with a high content of asymmetric monounsaturated TAGs were 

studied. Two blends with either a high content of palmitic acid (P) or stearic acid (S) were evaluated. 

Different cooling rates (0.1°C/min, 0.5°C/min and 2°C/min) and storage times (0 h, 24h and 7 days) were 

applied and  obtained samples were analysed by pulsed NMR, texture analysis, oscillatory rheometry and 

microscopy. 

During cooling, the two fat blends responded opposite to the degree of cooling rate. Faster cooling resulted 

in softer fat for the S-rich blend, while for the P-rich blend faster cooling provided harder fat. In general, S-

rich samples were softer than P-rich samples, at the end of the cooling processes. During storage, the 

hardness increased more in the S-rich blend than in the P-rich blend. After storage, rapidly cooled samples 

were harder and more brittle compared with slowly cooled samples for both blends. Additionally, S-rich 

samples were more brittle compared with P-rich samples. Differences in SFC could not alone explain the 

variation in textural properties and a microscopic analysis demonstrated the importance of microstructural 

factors. 

 


