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By means of the extrusion method, researchers of KIT study baking properties of insect 
flours. (Photo: Markus Breig, KIT)  

According to estimates of the United Nations Food and Agricul-
ture Organization (FAO), population growth will cause the world-
wide demand for animal proteins to double by 2050. Even if free 
agricultural areas would be used, this demand could not be cov-
ered by meat from cattle breeding alone. For this reason, re-
searchers of Karlsruhe Institute of Technology (KIT) study pro-
duction of new alternative protein sources. Their goal is to de-
velop insect flours suited for e.g. bread production.  

Insects are fixed nutrition constituents in many cultures of Asia or 
South Africa. In Europe, insect food rather is a niche product. Cur-
rently, industrial production focuses on mealworms (Tenebrio molitor) 
whose larvae contain many proteins. “Compared to beef, mealworms 
have the advantage of producing half as much CO2 and, hence, hav-
ing a smaller ecological footprint,” says Dr. Azad Emin, KIT. The pro-
cess engineer heads the junior research group “Extrusion of Biopoly-
mers” of the Chair of Food Process Engineering (LVT) of KIT’s Insti-
tute of Process Engineering in Life Sciences. 
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Many consumers still refuse insects as unprocessed food in the form 
of a snack, for instance. First studies reveal, however, that ac-
ceptance of products in which the insects are no longer visible is 
higher. Processed to a powder, commercialization by use in tradi-
tional food, such as bread, is feasible on the German market. Bread 
still is one of the main energy sources, Emin explains. “Wheat flour 
with insect fractions may enrich the basic foodstuff with proteins and 
compensate potential deficiencies of other protein sources. 

For processing the insects, food engineers use extrusion, a method 
that has long been used for producing pasta or cereals, for example. 
By adding water, a pasty or dough-like mass develops that is passed 
through spiral screws, heated, and then pressed through a nozzle. 
Afterwards, the dry mass is ground. 

To reach a high acceptance of consumers, the new flours are to 
hardly differ from conventional baking flours in terms of taste, baking 
properties, and texture. As the high protein and fat contents of insect 
flours may cause changes of the dough, however, the LVT research-
ers analyze their physical and functional properties, such as dissolu-
tion capacity, water retention capacity, or elasticity. Work is aimed at 
improving these specific properties such that they correspond to the 
properties of conventional baking flours. 

“Another advantage of the method is the deactivation of enzymes and 
the reduction of microbial contaminants. In addition, digestibility may 
be improved,” Emin says. As information on the effects of extrusion 
conditions on digestibility and bioavailability of the nutrients contained 
in insects is lacking, scientists study them in detail in cooperation with 
the Max Rubner Institute. Extrusion combined with the exploitation of 
new resources might open up new perspectives for the traditional 
baker trade and in particular for small companies, also as far as food 
trends are concerned. Collaboration with local business will allow for 
regional production and processing.  

“Future research will concentrate on the applicability of the flours pro-
duced in the baking sector. External bread checks are to cover not 
only the shape and appearance, but also the texture of the bread. In 
addition, we plan surveys,” Emin reports and emphasizes that the re-
sults obtained will be important for the sustainable production of food 
containing insects. 

The studies carried out by KIT researchers are part of the project 
“Functionalization of Insect-based Flours by Extrusion for the Prepa-
ration of Bakery Products.” The project started in 2019 is funded by 
the Federal Ministry of Food and Agriculture for a period of three 

 
Mealworms (Tenebrio 
molitor) have a small ecologi-
cal footprint and a high pro-
tein content.  
(Photo: Markus Breig, KIT)  
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years. Project partners are the Max Rubner Institute, the European 
Centre for Dispersion Technologies, and Störrmühle GmbH.   

Being “The Research University in the Helmholtz Association,“ 
KIT creates and imparts knowledge for the society and the envi-
ronment. It is the objective to make significant contributions to the 
global challenges in the fields of energy, mobility and information. 
For this, about 9,300 employees cooperate in a broad range of dis-
ciplines in natural sciences, engineering sciences, economics, 
and the humanities and social sciences. KIT prepares its 24,400 
students for responsible tasks in society, industry, and science 
by offering research-based study programs. Innovation efforts at 
KIT build a bridge between important scientific findings and their 
application for the benefit of society, economic prosperity, and the 
preservation of our natural basis of life. KIT is one of the German 
universities of excellence. 

This press release is available on the internet at 
http://www.sek.kit.edu/english/press_office.php. 

The photos in the best quality available to us may be downloaded 
under www.kit.edu or requested by mail to presse@kit.edu or phone 
+49 721 608-21105. The photos may be used in the context given 
above exclusively. 


