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Texturization of Plant Protein by Using Extrusion Process
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Abstract

The consumption of plant protein is increasing, compared with meat consumption. Market of textured
plant protein (TPP) made by using extrusion process is expected to expand in the future. The property
of plant protein for TPP is determined by protein sources, process conditions of raw materials, the other
ingredients and functional properties, which are required to evaluate before producing TPP. Moisture
content, barrel temperature and shearing are important factors for texturization of plant protein by extru-
sion process. These parameters are controlled by extrusion process variables (feed moisture, barrel tem-
perature, screw speed, etc.). Meat analogue similar texture as a meat is produced with higher moisture
content (40 to 50°C) and cooling die. On the other hand, meat extender is produced with relatively
lower moisture content without cooling die. Temperature for texturization is above 140°C and screw
speed is affective on texture, integrity and water holding capacity. Texturization mechanism requires to
study since it is not completely explained. The control of product quality by controlling extrusion pro-
cess and system variables needed to develop various types of TPP.
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Fig. 1. A Venn-diagram illustrating the complex dependence
of functional properties of variable factors (Hermansson,
1979),
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Fig. 2. Mechanism of protein denaturation and texturization.
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Fig, 3. Puffing mechanism of the effect of elastic melt
(protein melt) and bubble forming agent (superheated
vapour) in die and after passing die exit (Ryu, 1995).
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Fig, 4. Typical manufacturing system for expanded textured vegetable protein.

Fig, 5. Scanning electron micrographs of textured vegetable
protein (a) and corn starch extrudate (b).
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Fig. - 6. Manufacturing process of textured vegetable
protein by using conventional die (a) and cooing die (b).
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Fig. 7. Sectional view of ¢ool die used for defatted soy
flour at high moisture level (Noguchi, 1990).
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Fig. 9. Parameters of extrusion process.
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