
 

 

 

 

 

 

 

 

 

 

 

 

 

PROJECT DESCRIPTION  

The project consist of three work packages (WPs):  

 

WP 1: Microstructure of fat crystal cluster formed by HIU 

treatment 

• Aim  To clarify the effect of HIU on the formation of milk fat 

structure in AMF, butter and cream. 

• Approach  Different combinations of time, effect and 

temperature of HIU will initially be tested on AMF (Fig. 2). 

Results from the preliminary experiments will form the basis of 

studies on butter, and then cream.  

• Analysis  The microstructure and rheological properties and 

texture will be analyzed.  

 

 

 

 

 

 

 

 

 

 

 

WP 2: Optimization of protein networks through HIU treatment 

• Aim  To clarify the structural effects on the casein network and 

whey proteins by HIU treatment. 

• Approach   HIU treatment of milk for yoghurt production as an 

alternative for homogenization will be tested. Furthermore, WPC 

dispersions treated with HIU for application as gelation 

ingredient are tested. Different HIU conditions (effect, time 

temperature etc.) will be applied, and the structural impact on 

the protein networks in yoghurt and WPC will be analyzed.  

• Analysis  Gel strength, chemical and physical interactions and 

water binding capacity will be studied. 

  

WP 3: Effect of HIU treatments on butter yield and oxidation of 

lipids and proteins 

• Aim  To examine the potential negative effects on yield and 

oxidation by HIU treatment. 

• Approach  Free radicals and oxidation products will be 

analyzed in milk, cream and a high-viscosity model system, 

which have been applied to different HIU treatments. Moreover, 

the effect of HIU on fat globule size distribution is tested.  

• Analysis  Fat globule size distribution, free radicals and the 

formation of oxidation products after storage will be analyzed. 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

A demand for high quality foods has grown as consumers have 

become more aware of the quality of the food they consume. This 

creates a challenge for the food companies that have to develop 

new methods to produce high quality foods. 

     High intensity ultrasound (HIU) has in the recent years proven, 

in laboratory scale, to be a promising technique to alter the 

microstructure of crystallized fat and protein networks. HIU is 

sound waves of frequencies (f) above human hearing threshold, 

i.e. between 20-100 kHz  (Fig. 1) and intensities of 10-100W/cm2. 

     Studies have shown that HIU treatment results in formation of 

smaller fat crystals in lipid model systems (anhydrous milk fat, 

AMF), and it increases gel strength and reduces liquid syneresis in 

foods with protein network structures (1,2). Several studies indicate 

that HIU treatment increase rheological parameters describing 

firmness, strength and water holding capacity in systems with milk 

and whey protein concentrate (WPC) (3,4). However, the 

mechanistic causes of this are not clear. 
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HYPOTHESIS AND AIM 

We hypothesize that the texture of lipid and protein networks 

can be improved as result of a modified microstructure by using 

HIU as a new technology. This may reduce the production time and 

thus production costs.  

The aim is to study how high intensity ultrasound as a 

technology for non-thermal processing in the dairy industry can 

improve the quality of the dairy products; butter, cream, yoghurt 

and whey protein concentrate.  

Microstructure of AMF 

crystallized at 30 C with 

and without application 

of HIU. Images are 

taken at 24 hr after HIU 

treatment. 

HIU conditions: power = 

40W, t = 0 or 20 s, f = 24 

kHz. 
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Fig.2 Microstructure of HIU treated AMF  

METHODS 

• Confocal laser scanning microscopy  

• NMR 

• Surface hydrophobicity and gel electrophoresis 

• Water holding capacity by centrifugation 

• Stress/strain controlled rheometry  
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Fig. 1  HIU apparatus (left) and scale of frequencies (upper part) 

The ultrasonic processor UP200S from Hielscher 

will be used for applying HIU treatments 

 

 

                       Technical data: 

 Power : 

Power control : 

Pulse range : 

Operating f : 
 

200 W 

Amplitude 20-100% 

0-100% 

24 kHz 


