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A Top down technologies
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1 Bottom up technologies
l'lm Actin filaments. J. Pfaendtner, E. M. De La Cruz &

Small structural elements + assembly G. A. Voth, (2010
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Thermo-mechanical processing of plant proteins using shear cell and
high-moisture extrusion cooking

Steven H. V. Cornet®®® @, Silvia J. E. Snel®** @, Floor K. G. Schreuders® ®, Ruud G. M. van der Sman®® @,
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1. Mixing and hydration

2. Thermomechanical
processing
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Thermo-mechanical fixation of the protein network in a Couette cell

no shear at final cooling

e 120 130°C o °c
anisotropic materials
using soy protein
concentrate. Grabowska
et al. 2016, Journal of
Food Engineering 188,

77-86
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Other processing conditions: 45% SPC, 30 rpm, 15 min




The viscosity gradient results in fibre formation (cheftel et al., 1992)

u — profile in a cooling die (schematic)
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Mooney analysis and correction of a slip at the wall. See also: D. Forte,

2016, The design of food extrusion dies.)

4uz,av 4uz,slip
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Temperature profile of a PPl melt in a recangular cooling die.
The throughput is a factor 4 different for the two examples

(Decaix, Kerche, & Beyrer, unpublished)
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Sol-gel transition of pea protein and the effect of layer formation
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(Rodriguez, Snel, & Beyrer, unpublished) " Fk,Z = U2 X Pstatic

Factors influencing the sol-gel transition and final elasticity modulus G’ * G’y -Elastic modulus of the gel (cohesion, for the LVE)
Water content (exceed the content of bound water); time-temperature = Fx,1- Force of kinetic friction between the metallic surface and the protein melt (adhesion)
profile of heating-cooling, salt content; pH = Fy,- Force of kinetic friction between layers of the viscoelastic solid

- Ky » - coefficient of kinetic friction between layers of the viscoelastic solid

BEEE A swissuniversities Hes-so// Vil

School of
Engineering




p—

o C ;gan;,jprotein (TVP) 58
o Y 1 ey e

|

~

ted textured vegan
(TVP)
ellulose-0Oil-Emulsion
Coco butter
1 Spices, colorants, flavours, .. b

swissuniversities Hes



Textured vegetable protein - TVP

Meat analogue or meat extender

Small et al., 1981; Campbell Soup Company
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Technologies of meat analogue manufacturing are multifold,
like the layer or fiber formation principles based on plant
proteins. A better understanding of the thermo-mechanical
transition of plant protein is fundamental for developing
advanced equipment. Our approach considers both raw

material properties and engineering.
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