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Report: 

 

This fundamental study aimed at comparing the crystallization and polymorphic behavior of 

monoglycerides in different solvent systems. The mesomorphic phase behavior of saturated 

monoglycerides in water has been studied for years and is well known. In contrast, the phase 

behavior of monoglycerides in a liquid oil is much less studied. As a lot of uncertainty 

remains, this study aimed at elucidating differences and similarities between the behavior of 

a saturated monoglyceride in a hydrophilic solvent (water) versus a hydrophobic solvent 

(liquid oil).  

 

Both a pure monoglyceride, i.e. monopalmitin (>99% pure), and a commercial 

monoglyceride containing monopalmitin, i.e. Myverol, were added to a hydrophobic solvent 

(liquid oil) and a hydrophilic solvent (water). Using SAXS/WAXD measurements, the 

crystallographic structure in both solvents was determined. The data obtained using 

synchrotron radiation were coupled with DSC data acquired in our laboratory. Moreover, 

cryo-SEM images were recorded to illustrate the microstructural characteristics of the 

systems.  

 

The results of this study will be published in Food Research International.  

DOI: 10.1016/j.foodres.2014.10.027 

 



 

Verstringe, S., Moens, K., De Clercq, N. and Dewettinck, K. Crystallization behavior of 

monoacylglycerols in a hydrophobic and a hydrophilic solvent. Food Research International.  

 

Abstract of the paper: 

 

Systems containing monoacylglycerols (MAGs) in both a hydrophobic solvent (liquid oil) 

and a hydrophilic solvent (water) can be used for the development of calorie-reduced food 

products. In this study, the crystallization behavior of MAGs in a hydrophobic solvent 

(rapeseed oil) and a hydrophilic solvent (water) was studied and compared. Pure 

monopalmitin (MP) and a commercial MAG containing MP were used for this study. 

Differential scanning calorimetry (DSC) data were coupled with X-ray diffraction (XRD) 

data obtained using synchrotron radiation and cryo-scanning electron microscopy (cryo-

SEM) images were recorded to illustrate the microstructural characteristics of the systems. 

Although the polymorphic behavior of the MAGs was found to be the same in both solvents, 

the crystallization onset temperature was found to be concentration-dependent in the systems 

with liquid oil as solvent, in contrast to the systems with water as solvent. On the other hand, 

the temperature of the polymorphic transition from the α to the sub-α polymorph was 

constant in both systems. Differences in microstructure could be attributed to the inherent 

properties of the hydrophobic or hydrophilic solvent.  


