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Organizations including WUR, Maastricht 
University and Delft University of 
Technology are to get 60 million euros from 
the government for cellular agriculture in the 
Netherlands, to be invested over the next 
eight years in education and research on the 
animal-free production of meat and dairy.

The focus will be on cultured meat and pre-
cision fermentation. In precision fermen-
tation, the DNA code of an animal protein 
is inserted in the cell of a micro-organism, 
which then replicates that protein. The 
DNA is not taken directly from an animal 
cell; the code is reproduced synthetically 
and then inserted in a microbe such as a 
yeast. In this way, a yeast or bacterium can 
make milk proteins.
‘Precision fermentation is a form of mod-
ern biotechnology, but in the end it is still 

ordinary fermen-
tation,’ says René 
Wijffels, professor 
of Bioprocess 
Engineering. ‘All 
the yeasts, bacte-

ria or moulds need are sugars as nutrition, 
and in the case of algae light too.’ A tenure 
track scientist and a PhD candidate will 
work on precision fermentation in Wijffels’ 
group, looking in particular at dairy pro-
teins. Other PhD candidates at WUR will 
examine protein structures, food safety and 
socio-economic aspects such as consumer 
acceptance.

New Master’s
The universities are also developing three 
courses for a Master’s specialization in cel-
lular agriculture. ‘If a lot of students register 
for the courses, it may become a separate 
Master’s programme,’ says the professor. 
‘We expect to start the courses within the 
next two years. They will deal with cultured 
meat, precision fermentation and the soci-
etal aspects of these novel foods.’ ss
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Fly larvae can convert waste streams 
from agriculture and the food indus-
try (such as potato peel) into insect 
protein as food for humans or ani-
mals. Alejandro Parodi studied the 
sustainability of the production of 
insects using waste streams.
The edible insect industry is growing. 
Insects require less land and con-
tribute less to global warming than 
other animal products such as milk 

and meat, 
especially if 
the insects 
are raised 
used waste 
streams.
Alejandro 
Parodi (Animal 
Production 

Systems) measured emissions of 
greenhouse gases and ammonia 
during the cultivation of black soldier 
fly larvae. The gases are released for 
example through the insects’ metab-
olism and respiration. Gas emission 
measurements are needed as only 
then can researchers make accurate 
calculations of how efficient insects 
are in converting food into body-
weight.

Almost a quarter of the carbon in the 
feed was lost via gases if the larvae 
were fed a diet of yeast, wheat and 
potato remains. However, almost no 
nitrogen was released (one per cent).

Manure management
The fly larvae can also be fed on 
animal manure, which would be 
a promising solution for manure 
management. Carbon dioxide and 
ammonia emissions were higher from 
pig manure in combination with lar-
vae than from manure without larvae. 
Despite the loss of nitrogen, the larvae 
were able to take up 25 per cent of 
the nitrogen in the manure in their 
bodyweight; 13 per cent was from the 
ammonia nitrogen in the manure.
If larvae are raised using waste 
streams from the agrifood sector, 
farming black soldier flies can reduce 
greenhouse gases. However, the use 
of larvae as animal feed offsets these 
gains as the waste streams used to 
farm the larvae could have been fed 
directly to pigs. ‘We need to have a 
debate now the sector is starting to 
grow,’ says Parodi. ‘And not make the 
same mistakes that were made in 
livestock farming.’ ss
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