
alternative 
protein  
sources

what does  
science say?
the bfr science comic



Insects 
aren’t exactly 

a delicacy  
in europe, but:

+++ cockchafer soup +++
was mainly served in  
thuringia, Hanover and  
Hesse.

In the 1950´s, the beetles 
were almost completely 
extinct. 

in the 19th and 2oth century there were 
several cockchafer plagues and it was 
lucrative to collect them for food.

today, edible insects are considered an 
+++ alternative protein source. +++ 
But that category also includes all proteins in 
food and feed that don’t come from meat, fish, 
eggs or dairy.

tastes like crab soup...

• Peas
• beans
• lentils 

• soy
• lupins

common on the  
e.u. Market

alternative Protein sources

Is this the future  
of food now?

not common on  
the e.u. market yet

• Insects 
• cultured meat
• mycoprotein biomass
• microorganisms

i know that 
smell...

Me too!

nope, much better! 

did you  
know that eating  

them used to be very  
common in germany?

what!?

where 
have all 
the cock-
chafers 
gone…

what does  
science say?



alternative  
protein sources

The ecological 
footprint of several 
alternative protein 

sources such as insects 
is far smaller than for 

cattle or pigs.

that‘s
exactly right! 
and why?  

shoot!!!

global  
protein demand  
will increase by  
75 % by 2050.**

Less land and water is needed for production 
and they produce less greenhouse gas than 

conventional livestock farming.

legumes such as peas, beans,  
lentils and soy have been  
established as plant-based  
alternative protein sources 

here for some time. 
Now, this also includes lupins...

...which have  
the highest protein  

content of all  
domestic legumes.

Mycoproteins  
from fungi are also  

being used in processed meat 
substitutes. In Asia and Africa 
microalgae are an important 

source of proteins.

wow! what  
about insects  
and cultured  

meat?

our
pleasure!

Prognoses point  
to a global protein deficit  

in the supply of the world’s  
   growing population. 

This could be offset by 
alternative protein 

sources.*

excuse  
me, doctor!?
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+++ insects +++
bugs convert their food very efficiently 
into protein that is valuable to humans.

+++ cultured meat +++

Around 1,900 insect  
species are consumed  

worldwide.*

depending on the  
conditions of authorisation, 

insects may be used in,  
for example, dried, frozen, 

paste-like or powdered  
form.

this meat is grown  
from cultured stem cells  

extracted from a small sample 
of animal muscle tissue. 

In singapore,  
cultured meat is  

already on the market.  
In the u.s. and Israel  

there are initial approvals, 
but no products are on  

the market yet.

more insect  
species are  

approved for livestock  
feed. They must also be 

processed as flour 
or pellets, for 

example. 

unprocessed 
insects may only 

be used as  
pet food.

so far, several insect species have been 
approved for food production in the eu. 

common  
mealworm

migratory 
locust

House 
cricket

Lesser mealworm 
larvae

+++ good news: the ingredients list has to 
disclose if a product contains insects. +++

Ingredients: 
glucose 

common mealworm  
(tenebrio molitor) 
sunflower oil

* 
so

ur
ce

: ‘
w
or

m’
 u

p 
to

 t
he

 id
ea

 o
f 

ed
ibl

e 
ins

ec
ts

 –
 F

ou
r 

re
as

on
s 

w
hy

 e
di
bl

e 
 

  
 in

se
ct

s 
ar

e 
go

od
 p

ro
sp

ec
ts

 f
or

 f
oo

d 
se

cu
rit

y 
an

d 
liv

el
ih
oo

ds
, F

oo
d 

an
d 

 
  
 a

gr
ic
ul

tu
re

 o
rg

an
isa

ti
on

 o
f 

th
e 

un
it
ed

 n
at

ion
s 

(F
ao

), 
(s

ep
 2

02
2)

, h
tt

ps
://

 
  
 w

w
w
.f
ao

.or
g/

ne
w
sr

oo
m/

st
or

y/
-W

or
m-

up
-t

o-
th

e-
id
ea

-o
f-

ed
ibl

e-
ins

ec
ts

/e
n,
  

  
 (
ac

ce
ss

: 2
2/

11/
20

24
)



I wonder  
what People  
think of this. 

sorry,  
they‘ve all run off.excuse me,  

where can I find  
the insect  
burgers?

but:
people in germany 
are open to protein 
sources that aren’t 
traditionally  
meat-based.

which food categories do you typically  
consume on a daily basis?**

think of 
what?

Fruits &  
vegetables 74%

2016

71%

2024

59% 62%

34% 23%

-- 10%

2% 1%

dairy  
products

Meat &  
sausages

Vegan + vegetarian  
alternatives to 
animal products

Fish & seafood

eating bugs, 
dude…

In germany,  
hamburgers made from  

insect larvae as well as cricket 
protein bars were offered for 
sale in certain supermarkets 

for the first time 
in 2018.***  

although 
the consumption of 
plant-based proteins 
continues to increase, 

consumers in europe are 
+++ skeptical +++

of eating insects.*

**
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** source: sample: 1,001 representative  
    german citizens aged 14 years and older,  
    forsa nutrition report 2024, on behalf of 
    bmel. * 
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+++ what is known about potential health risks 
associated with alternative protein sources? +++

allergic reactions
(cross reactivity) 
people allergic to 
crustaceans, dust 
mites and molluscs 
may experience 
allergic reactions 
to insects as well, 
due to their very 
similar proteins.

the bfr is tasked 
with assessing existing health risks and 

identifying new ones. 
This also includes developing tests on 

the allergenic potential of 
alternative protein 

sources.

contaminants
they can accumu-
late undesirable 
substances such 
as heavy metals, 
pesticides, or 
chemicals, e.g. if 
they come from 
contaminated  
areas.

unknown toxins
This applies 
particularly to 
exotic plants or 
newly discovered  
microorganisms.

Processing
 
process 
contaminants may 
be formed during 
production.

too much  
heavy metal!

are we  
related? 

name?

I don´t have  
one yet!

Microbiological risks
novel protein 
sources may contain 
bacteria, viruses or... 

...other microbiological 
contamnants.
Inadequate 
processing or hygiene 
deficiencies can 
increase the risk.



In europe, they are only 
approved after a comprehensive 

health risk assessment.

In addition to foods 
with alternative 
protein sources, 
products containing
major allergens must 
also be labelled 
accordingly.

For some novel foods 
the potential to induce 
allergic reactions in 
certain individuals should 
be taken into account.

Alternative protein  
sources are expected to play 

an important role in the global food 
supply of the future. 

plus, They are being considered 
as a food for astronauts 

on space missions.* 

+++ no adverse health effects +++ 
are to be expected when enjoying insects that have 
been approved in the eu.

papers,  
please.

 
novel 

what!?

it‘s french: 
nouvelle  
cuisine!

          Any food that was 
        not consumed in the 
       EU before May 1997
           is considered 
         a “novel food”   
    and must be assessed.

many foods that  
consist of or contain  

  alternative proteins belong  
 to the food group known as  

    +++ novel food. +++ 

lucy in  
the sky with… 
mycoproteins. minerals,  

but no  
proteins.

life on  
mars?

*source: deep space Food challenge, nasa  
  (aug, 2024), https://www.nasa.gov/news- 
  release/nasa-awards-1-25-million- 
  to-three-teams-at-deep-space- 
  food-finale/, 
  (access: 22/11/2o24)

More Information: www.bfr.bund.de
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