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Food production 
20% CO2 emission

• Sustainable ingredients
Plant based proteins

• New ingredients need new processes
• Rational redesign requires quantitative 

structural information
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Calcium caseinate forms sometimes
good fibres

• Zhaojun Wang Wageningen University
• Manski J M, van der Goot A J, Boom R M. 

Biomacromolecules, 2007, 8(4): 1271-1279.
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Questions to be answered

1. Effect mobility proteins?
2. Length scale orientation starts?
3. Number of fibres and air bubbles?
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Drying method affects texture
Protein mobility?

H2O

H2O

Spray dried Calcium caseinate

Roller dried Calcium caseinate
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Sample mounting
Protein in D2O atmosphere
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Inelastic neutron spectrometer IRIS
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Quasi Elastic Neutron Scattering

– Elastic 

- - Fast movement

- - Slow movement

-∙- Background

Energy transfer [meV]
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slow and flow movements protein

• 20 ps internal
• 3 ps external

Hydration
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Spray dried higher mobility
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Questions to be answered

1. Effect mobility proteins?
2. Length scale orientation starts?
3. Number of fibres and air bubbles?
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Shear rate, shear time sufficient?
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Small-angle neutron scattering
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Isotropic to fibre
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Quantification fibrousness
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Questions to be answered

1. Effect mobility proteins?
2. Length scale orientation starts?
3. Number of fibres and air bubbles?
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Refraction very small angles
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Refraction: # layers + orientation

36 ± 4 layers / 5 mm
± 35o orientation
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Conclusions

• Protein mobility yield better texture
• Fibre structure above 40 nm
• Quantification fibres and air bubbles

Plans

• In situ
• Combined with modelling
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