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Hybrid extruder for meat substitutes – Coperion enables 
rapid changeover between dry and moist products  
 
Coperion has developed a hybrid solution for its ZSK Food extruders for the production of meat 
substitutes. What makes it so special: Both texturised plant protein and meat analogues with 
a high water content can be produced with minimal set-up effort. The system aims to provide 
manufacturers of meat substitutes with more flexibility to respond quickly and economically to 
changing market demands. 
 
 

 
 

Outlet of High Moisture Meat Analogue (HMMA) from the cooling nozzle,  
which is flange-mounted directly onto the ZSK Food extruder. (Photo: Coperion, Stuttgart) 

 
 
Finer or coarser pellets  
 
Texturised Vegetable Protein (TVP) is a typical extruded product made from, among other 
things, wheat or legume protein. It is produced in various sizes and shapes. As finer or coarser 
pellet, crushed or ground, it is used as a meat substitute or as a supplement in meat products. 
As it is a dry, expanded product, it must be rehydrated in water prior to use. 
 
For it to come close to the animal original in terms of appearance, bite and taste, it must be 
well broken down in the extruder. During production, the main inlet of the extruder is continu-
ously fed with protein raw material. Water is injected directly afterwards to hydrate the plant 
protein. In certain cases, steam is also injected directly into the process section. The ingredi-
ents are mixed, kneaded and cooked. Then, the product exits the extruder through a nozzle 
plate and expands. This creates a porous, foam-like structure with aligned fibres.  
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Meat analogues with high water content 
 
High Moisture Meat Analogues, HMMA for short, stand for meat analogues with a high water 
content, which are mainly used as high-quality meat analogue products in ready meals. The 
structures of different types of meat can now be reproduced with astonishing similarity by var-
ying the recipe and processing parameters. Since the water content of HMMA is around 50 to 
80 percent, it must be stored in a cool place. Legumes such as soya, lupines or peas are 
mainly used for production.  
 
The principle of production: The protein raw material is metered into the extruder inlet, which 
is then thoroughly mixed with water and kneaded. It is discharged through a cooling nozzle in 
which the texture is formed. The result is a solid strand with meat-like fibres which can be 
forwarded to the next processing step. 
 
 

 
 

Typical line configuration of the ZSK Food-Extruder in hybrid design, which enables the production of 
TVP as well as HMMA. (Photo: Coperion, Stuttgart) 

 
 

One line for two applications  
 
Coperion offers the synchronous ZSK twin screw extruder for the production of TVP and 
HMMA. Up to now, this extrusion system has been configured differently for the two applica-
tions: Whereas for the production of TVP the centric food pelletizer (ZGF) is connected to the 
process section for cutting the product directly at the die nozzle plate, HMMA is discharged via 
a special cooling nozzle. 
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Product changeover within a matter of just a few minutes  
 
Thanks to a newly developed adapter solution, the discharge of the extruder can now be 
changed over from centric food pelletizing to a cooling nozzle in a very short amount of time. 
The conversion can be carried out by the personnel that operate the system.  
 
First, the centric food pelletizer has to be opened and swung to the side. The nozzle plate can 
then be opened by loosening a few screws, the nozzle replaced by the adapter and the cooling 
nozzle flanged on. The same principle also works the other way round when changing over to 
TVP. In most cases, the structure of the extruder with metering and processing part remains 
largely the same. With the self-cleaning profile of the twin screws, product changeover is com-
pleted within just a few minutes. 
 
Stefan Gebhardt, General Manager of the Food & Pharma Business Unit at Coperion, consid-
ers this development to be a excellent solution for the ever-growing market for meat replace-
ment products: "Our hybrid machine concept, which enables the production of TVP and HMMA 
on one and the same extruder, provides manufacturers of meat analogue products with a 
highly flexible system to optimally prepare them for the rapidly changing market conditions". 
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