
ABSTRACT 
Plant proteins such as soy, pea and wheat gluten are known to form a fibrous structures 
resembling chicken meat when extruded at elevated temperature with subsequent active cooling. 
The current hypothesis on the mechanisms responsible for the fibre formation contribute to 
understanding but are not sufficient to describe the full picture and cannot be used to predict 
fibre formation ability of protein melts thus hampering the use of more sustainable protein 

interactions between protein chains or polymer crystallites.  
The aim of the present study to use rheological data of protein melts combined with 

simulation to elucidate the fibre formation mechanisms and this paper will show an example. 
 

INTRODUCTION 
The food chain contributes 25% of the total greenhouse gas emissions, with meat production 
alone contributing 14.5% 1. Food production utilizes many natural resources and 75% of the 
arable land in Europe and North America is used for meat production. Global meat consumption 
doubled between 1961 and 2009. The global population is growing, and meat consumption is 
predicted to further increase until at least 2050 2. The increase in meat consumption is alarming 
also from a nutritional perspective, as excessive consumption has been linked to health 
problems, such as coronary heart disease and certain cancers. 

Sales of plant-based meat-analogues has skyrocketed the last five years even if the 
production methods were known already in the early 90ies3. Fibrous analogues are today 
commercially produced from soy, pea protein and wheat gluten protein, utilizing an extruder to 
form a protein melt at high moisture content, high temperature and high pressure with 
subsequent active cooling on exit4-6. The product is commonly referred to as High-Moisture 
Meat Analogues, HMMA. It is known how to produce the fibres in HMMA but not exactly why 
they are formed. Consequently, it is currently difficult to utilize the full potential of these 
techniques. 
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