
 

APPLICATION NOTE – RHCRY_05 

 

Thermal behavior of vegetable 

fat spreads (margarines) 
 

Introduction 

 Butter, margarine and vegetable fat spreads are water in fat emulsions 

(milk-based for butter and vegetable fat based for margarines and oil 

spreads), in which some of the fatty compounds are crystallized. They 

are used for many applications (cooking, spread, pastry…). 

Depending on end-use, manufacturers modify the formulation or the 

process to adapt the melting temperature, texture or other features. 

Due to the sensibility of fat crystals, it may be difficult to control the 

melting temperature without denaturation of the product with traditional 

thermal analysis (DSC, Micro-DSC…), as crystal structures are 

sensible to shearing force. 

 
Method 
 
 

For these tests, four samples were analyzed: 

• A vegetable fat spread (55% of fat) 

• Unsalted butter (82% of fat) 

• Cook vegetable fat (70% of fat) 

• Low-fat butter (41% of fat) 

Samples of approximately 2 grams were heated 

from 4°C to 80°C at 5°C/min. 

Micro-Dynamics in function of temperature was 

monitored, displaying peaks of polymorphic 

transitions in the sample. 

Experimental results 
 

1) Differences in function of end-use 

First, we compared three types of fat spreads. One 

used for spreading (low-fat butter), one used 

exclusively for cooking (cooking butter), the last one 

was a common butter for multiple use. 

 

 

Figure 1 shows the Micro-Dynamics of fat spreads 

during heating. The principal melting peaks are not 

localized at same temperatures. Cook butter (in 

green) has a high Melting temperature (40°C). Low-

fat butter have the lowest melting temperature 

(30°C). 

 

Figure 1 Micro-Dynamics in function of temperature for 
an unsalted butter (red) a cooking butter (green) and a 
low-fat butter (blue). 
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For cooking butter the high melting temperature 

guarantees a better behavior at elevated 

temperature. The low melting temperature of 

light butter ensure a better spreadability. 

Unsalted butter shows an intermediary behavior. 

An important quantity of sample was used (2 

grams) to avoid denaturation and to analyze a 

representative part of the product (which may be 

heterogeneous). 

 

2) Differences in function of formulations 

Figure 2 Micro-Dynamics in function of temperature for 
a vegetable fat spread (red) and a light butter (blue). 

 

Two oil spreads are compared, with the same 

end-use (spreading) but with different 

formulations. In figure 2, the two samples have 

the same peaks at 30°C and 35°C.  

Formulation between vegetable fat spread and 

light butter were very different (vegetable fat 

versus milk fat, different percentages of fat…). 

Formulation between vegetable fat spread and 

light butter were very different (vegetable fat 

versus milk fat, different percentages of fat…), 

but manufacturers create fat spread with almost 

the same melting behaviors.  

They can adjust melting properties with 

formulation but also with process, that’s why it is 

crucial to preserve the original structure during 

sampling prior to analysis.  

 

 

 

 

 

 

 

 

 

 

 

With the RHEOLASER Crystal we can obtain crucial 

information about melting properties of products like butter.  

Crystallized fat emulsions possess a delicate structure, 

which may be denatured during sampling with other 

techniques. In RHEOLASER Crystal we can use a great 

quantity of product (up to 4 grams), so it’s easy to preserve 

the initial properties of products.  

RHEOLASER CRYSTAL can discriminate butter and oil 

spread in function of their melting properties, but can also 

be used to analyze the impact of a new raw material on 

melting temperatures. 


