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TVP PROCESSING.
Technology for dry and wet Texturized Vegetable Proteins.



The global food industry is evolving rapidly as consumers in-
creasingly seek healthier, more sustainable, and versatile food 
options that align with flexitarian, vegan, and plant-based 
diets. Driven by rising health-consciousness, environmen-
tal concerns, and demand for alternatives to traditional an-
imal-based products, this shift is reshaping the way food is 
developed and produced.

Legumes—naturally gluten-free, protein-rich, and nutri-
ent-dense—play a central role in this transformation. Their 
exceptional nutritional profile makes them an ideal basis for 
innovative plant-based foods, particularly for the fast-grow-
ing Textured Vegetable Protein (TVP) segment. 

At GEA, we provide a comprehensive technological pathway 
to transform legume flours and protein concentrates into 
high-value TVP ingredients. Our approach enhances the in-
herent qualities of legumes through advanced processing 
technologies, resulting in clean-label, protein-rich products 
with superior texture and taste. This enables food manufac-
turers to meet global demand for plant-based nutrition with-
out compromising on quality or sustainability.

INTRODUCTION.

GEA’s integrated solutions support a wide range 
of industry players:
 
•	 Legume flour producers looking to move up the value 
chain and enter the expanding TVP market.
•	 Meat alternative manufacturers seeking 100% plant-
based products with customized texture profiles.
•	 Meat processors developing hybrid formulations incorpo-
rating up to 30% plant-based content to diversify their port-
folio, improve efficiency, and reduce environmental impact.
•	 TVP intermediaries requiring scalable technology to 
expand their product formats—both dry and wet—to meet 
global growth.

Optimized specifically for legume-based raw materials, GEA’s 
solutions empower businesses to develop next-generation 
plant-based foods that respond to rising consumer expecta-
tions and sustainability imperatives. Whether you are an es-
tablished producer or entering the plant-based sector for the 
first time, GEA provides the advanced technologies needed to 
succeed in this dynamic and fast-expanding market.
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Texturization is a process by which vegetable proteins, such 
as those of peas, lupins, lentils, broad beans and wheat, are 
deconstructed from their globular structure and realigned into 
fibers, in order to obtain products that mimic the texture 
of meat or fish.

These proteins can be long or short fiber, and have differ-
ent characteristics depending on the source, protein content, 
granule shape and configuration used. This feature is used 
as indicator of which type is best suited to reproduce the ap-
pearance and texture of the desired meat alternative.
GEA, with its tried and tested extrusion technology, 
creates solutions that texturize both dry and high-moisture 
proteins using a twin-screw extruder, leading to a vast variety 
of applications.

DRY VS WET TVP: 
TEXTURE MATTERS.

Texture is a critical factor in consumer acceptance. GEA’s 
technology allows precise control over fiber formation:

•	 Dry TVP: Higher protein content creates longer fibers and 
a spongy texture; lower protein results in shorter fibers and a 
firmer bite.
•	 Wet TVP: High-moisture extrusion produces fibrous, 
meat-like structures with realistic mouthfeel.
GEA can advise producers in combining formats and custom-
izing recipes to obtain innovative products to succeed on the 
market.

Dry Texturized Vegetables Proteins Wet Texturized Vegetables Proteins
Expanded, fibrous, spongy texture Texture Fibrous, striated, meaty texture 
Shelf stable Preservation Chilled or frozen
Flour, concentrate, isolate Raw materials High protein content: concentrate, isolate
Meat extenders to be rehydrated Application Meat analogues

5



WHY CHOOSE 
GEA XTRU TWIN 42.

Cutting-edge technology for

wet or dry applications.

Utilizing GEA extruders for vegetable protein texturization 
offers tangible benefits to manufacturers by enabling control 
over variable thermo-hygrometric conditions and high 
process temperatures, facilitating protein denaturation and 
the transformation of protein bodies into a homogeneous, 
fibrous matrix with reduced solubility and dispersion in water.

The GEA Xtru Twin 42 is designed to handle multiple stages 
of the production process, including extrusion, forming, and 
cooking. Its thermal stability and process repeatability provide 
reliable, high-performance results for large-scale production 
with high energy efficiency and operational 
cost-effectiveness.

Paired with the GEA Texturizer ® or the GEA Die Cutter, 
the GEA xTru Twin 42 enables the creation of realistic protein 
fibers that mimic the muscle structure found in meat products, 
making it ideal for plant-based food production.

This combination ensures the development of high-quality, 
meat-like textures, offering a versatile solution for a variety 
of plant-based protein products.

High speed twin screw for protein denaturation.Steam injection to improve the flow of the dough.

Key features:
•	 Gravimetric dosing system - load cells for automatic     
continuous calibration and accurate gravimetric dosing;
•	 Premixing - double shaft high speed mixing for 
homogeneous mix between dry and liquid components. In 
addition, flow meter for precise liquid dosing and possibility  
to manage different liquids;
•	 Mixer - Optimal water absorption and steam 
injection with nozzles stabilizes mixing and improves flow;
•	 Forced feeding system - optimized feed to the extruder: 
stable flow and no blind corners to avoid product stagnation;
•	 Extrusion - Two co-rotating screws and oil-based heating 
for uniform protein denaturation.
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1. Blender
A device used to mix and 
combine different flours and 
dry raw materials, ensuring a 
fully homogeneous blend.

2. Twin-screw gravimetric 
dosing unit
A gravimetric dosing system 
designed to efficiently han-
dle the particle sizes of the 
flours used, including fine 
powders such as protein iso-
lates.

3. Pre-mixer
A high-speed mixer that 
evenly distributes water 
throughout the flour stream, 
creating a uniform and con-
sistent dough.

4. Mixer
A mixing vessel equipped 
for steam injection, which 
enhances the processing of 
legume-based flours and im-
proves dough development.

Wet TVP configuration.

 Dry TVP capacity up to 120 kg/h.

Wet TVP capacity up to 80 kg/h.Dry TVP chunk.Dry TVP configuration.

THE PROCESS.

6. Die Cutting / Texturizing
Depending on the type of 
TVP (Textured Vegetable 
Protein), two different pro-
cesses may occur:

•	 Dry TVP: the product is 
cut into the desired shape.

•	 Wet TVP: the product 
undergoes a texturization 
process to achieve the re-
quired structure.

5. Twin-screw extruder – 
GEA xTru Twin
A tailor-made twin-screw 
extrusion system offering 
versatile screw configura-
tions for protein denatur-
ation.
It provides a customizable 
setup suited to each raw 
material and the final food 
product you aim to create.

7. Drying (Dry TVP)
An optional step, performed 
only when required by the 
characteristics of the final 
food product.

8. Cooling (Dry TVP)
The product is cooled to its 
ideal packaging tempera-
ture, preventing unwanted 
condensation inside the final 
pack.

Wet TVP chunk.
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GEA TEXTURIZER ®
WET TVP TEXTURIZATION.

Patented cooling system.

The GEA Texturizer ® plays a crucial role in achieving 
an authentic texture. 

The Texturizer ensures a gradual temperature reduction 
during cooling, which is essential for obtaining the correct 
viscosity and homogeneous fiber development. 

An innovative and patented cooling system designed 
for homogeneous and efficient thermal exchange. 

This process allows to gradually lower the temperature of the 
product in order to obtain realistic protein fibers that mimic 
the muscle structure.

This results in a texture that closely resembles meat, 
making it ideal for products like plant-based burgers, strips, 
and chunks. 

Protein denaturation and texturization.

Texturization profile based on raw materials behavior. Cooling.

Water cooling circuit. 
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Consulting, development of bespoke processes 
and products, a dedicated test centre and training 
courses at the service of our customers.

Teaming up with GEA means you benefit from the knowledge 
and experience we have accumulated over the years, and our 
Research and Development department is the ideal partner, 
sharing this knowhow through the services of:

Consulting
•	 analysis of the customer’s raw materials and assessment 
of their compatibility with production processes;
•	 advice regarding process lines, with technological 
assistance aimed at optimizing and improving existing 
processes or evaluating alternative solutions;
•	 specific and specialized training for the customer’s 
process line operators and maintenance personnel;
•	 definition and characterization of the finished product 
with the aim of isolating the decisive characteristics for its 
manufacture;
•	 comparison between different finished products and tests 
on our pilot lines.

OUR R&D FOSTERS 
PRODUCT 
DEVELOPMENT.

R&D TEST CENTRE

Development of bespoke recipes and formats
•	 development of raw material blends;
•	 testing and development of new formats;
•	 development and testing of innovative processes;
•	 collaboration with the customer on the development and 
manufacture of new products.

R&D test center
Development of new food products can be a costly and 
labor-intensive investment for many customers. The addition 
of complex formulations, detailed process design and plant 
validation can make it a daunting process for some customers 
to undertake alone.
To help achieve greater confidence in the safe and repeatable 
production of your food products prior to market release, 
GEA has built dedicated test centers, designed to aid 
development and trialling on a small scale before releasing for 
larger scale production.

Created with the aim of sharing 
knowledge and expertise on 
food production technology, the 
Food Tech Master is a series of 
professional training courses 
that we have run since the early 
2000s. Each professional course 
offers in-depth technological 
expertise on the production 
process of the main pasta and 
snack pellets technologies.

Analysis laboratory
for raw materials and
finished products.

A team of over 20 
people including 
technologists, 
mechanics 
and laboratory experts.

Pilot lines equipped 
with all our extruders 
and with capacities 
raging from 25kg/h to 
500 kg/h, configurable 
according to the 
different types of 
product cutting.

Our mechanics 
are dedicated to 
mantaining and 
improving the lab’s 
machines.
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