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“Anisotropic structure formation depend on the arrangement 

of air bubbles under shear flow in dense calcium caseinate 

system.” 

 



 Shear cell technology 

  No break-up of structure elements 

  Viscous biopolymers 

  Coupling to rheological phenomena 

30g Calcium Caseinate 

70g water  

Tgse(E:S=1:20) 

50 rpm, 50 0C, 5 min 



Approach  
 
Visual observation 

Mechanical analysis 

Microscope 

Rheometer  

 

 

 

Perpendicular  

Parallel 

Direction of shear flow  

 Anisotropy index can be calculated.  
𝐴. 𝐼.𝜎 =

𝜎𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙
𝜎𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

 

𝐴. 𝐼.𝜀=
𝜀𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙

𝜀𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟
 

𝐴. 𝐼.𝜎 >2 is defined fibrous structure. 
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Challenge & objective 
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Hypothesis 

Perpendicular 

Parallel 



Ingredients property 

RCaCas 

SCaCas 



Mechanical property 

 

SCaCas RCaCas ///
 ~ 12.5 ///

 ~ 2.5 



Alignment nanoscale 

RCaCas 

3 μm 

3 μm 

SCaCas 

3 μm 



Alignment microscale 

RCaCas SCaCas 

100 μm 100 μm 

400 μm 400 μm 

Air(%,v/v) 

    

SCaCas 26.8 

RCaCas   12.7   

SCaCas 

RCaCas 



Alignment microscale 

No shear Parallel  

Perpendicular 

400 μm 400 μm 

400 μm 



Rheological property 
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Non-monotonic 



Take home message  

Air is a dispersed phase (weak phase) in fibrous structure.               arranged by 

shear flow resulting in high anisotropy index. 

The porous morphology of spray dried CaCas powder is needed 

 

 

 On going research: factors influencing porosity arrangement  

 

 

 



Thank you for listening!  

Questions? 
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