
Depending on how butter is made, fat mol-

ecules can either be in a continuous phase, 

dispersed freely throughout the butter, or 

trapped as globules within a complex 

framework called “milk fat globule mem-

branes” (MFGMs).  Phospholipids are mol-

ecules that have both water attracting and 

water repelling properties. Phospholipid 

concentrations within the MFGM frame-

work affect the texture of butter.  This 

study is designed to find the concentra-

tions of phospholipids in an MFGM frame-

work required to create an optimal butter 

product.  
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What is this research about? What did the researchers do? 

Food Producers can use this research to 
better control the texture of foods con-
taining milk fats. 

Effect of Phospholipids on Butter Texture    

The researchers spun raw milk in a centri-

fuge to increase the concentration of fat, 

creating a high fat plastic cream with a tex-

ture much like modelling clay.  Anhydrous 

milk fat (AMF), which is milk fat that has 

had its water removed, was tested for phos-

pholipid concentrations using spectropho-

tometry, a technique that measures light 

transmission through a substance. The AMF 

was combined with the plastic cream and 

skim milk in various amounts so the 

amount of free fats to globular fats trapped 

within a MFGM framework differed be-

tween samples. Milk fat crystal formation 

within the samples was assessed using var-

ious microscope techniques.   
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Phospholipid concentrations affect the 

formation and structure of milk fat 

crystals, thereby changing the texture 

of butter.  
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Mixtures containing AMF and skim milk 

created large, dense, spherical crystals. 

These large spherical crystals could be 

made smaller by supercoiling, a technique 

that lowers the sample temperature below 

its freezing point without it forming ice 

crystals.  Adding globular fats increased the 

phospholipid concentration, and resulted in 

the spherical crystals breaking into finer 

needle-like structures.  However, adding 

too much globular fat resulted in butter 

containing pockets of water and an un-

pleasant appearance and texture.  There-

fore, the amount of phospholipids within 

butter needs to be controlled to create but-

ter with optimal crystal structures for prod-

uct quality.   
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This summary is a project of the Institute for 
Community Engaged Scholarship (ICES) at the 
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the Pan-Canadian Research Impact  Network.     
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