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Objective 

To conduct an extensive literature search and monitoring on-going 
research projects to:
• identify emerging risks for plant, animal and human health and 

the environment resulting from new hazards and new exposure 
pathways leading to increased exposure from novel foods and 
feeds of relevance to the circular economy



Food and feed production and supply chains
from which novel foods and feeds may arise 



The aim was to collect research evidence 
that considered the following elements: 



Example search string and sources

"lab-grown meat"  OR  "test tube meat"  OR "artificial 
meat*" OR "cultured meat*" OR "in vitro meat*" OR 
"synthetic meat*" OR "novel food*" OR "novel feed*" 
OR "alternative food*" OR "alternative feed*" OR 
"edible insect*" OR "insect food*" OR  "insects as food" 
OR "insect feed*" OR "alternative protein*" OR "cell-
based meat*" OR "insect protein*" OR "novel plant 
protein*" OR "cell-based protein*" OR "innovative 
food*" OR "innovative feed*" OR "sustainable protein*" 
OR "recycled protein*" OR "novel by-product*" OR 
"agri-food side stream*" OR "processed animal 
protein*" OR "mycoprotein*" OR upcycle* OR "new 
dietary ingredient*" OR "former food*" AND food* OR 
feed* OR ingredient* OR additive* OR supplement* OR 
mineral* OR vitamin* OR "*nutrient*"  NOT psychology 
OR accept* OR attitud* OR behav*

Bibliographic 
databases

Pubmed 

Web of Science – including Web of Science 
TM Core collection 
Scopus 
DART E-Thesis
EBSCO (including: CAB Abstracts, Food 
Science Source, GreenFILE, Business 
Source Complete, eBook Collection 
(EBSCOhost), Harper Adams Library 
Catalogue, Regional Business News, 
Teacher Reference Center, Library, 
Information Science & Technology 
Abstracts)

Organisation 
Websites

Food Navigator 
https://www.foodnavigator.com/
SAPEA
Fédération Européenne des Fabricants 
d’Adjuvants pour la Nutrition Animal
World Health Organisation
Food and Agriculture Organisation of the 
United Nations



A flow diagram of 
the processes 
involved in the 
capture and 
screening of 
literature and the 
number of articles 
included and 
excluded at each 
stage 



• 24 primary research articles were included for meta-data extraction 
at full text 
• 22 investigated invertebrates for food or feed reared on substrate 

arising from waste, FFP or side streams
• 12 studies were about risks to human or animal health. All 

investigated the risks of consuming invertebrates reared on side 
streams. 
• 7 of the 12 studies reported potential biological hazards and 5 

potential chemical hazards

General results



• 14 studies carried out an assessment of the environmental risks of 
producing food or feed from waste, FFP or side streams.
• 1 study investigated the environmental risks of rapeseed meal and 

waste fed larval meal for swine feed
• 1 study investigated poultry by product for animal feed
• The remainder of the studies investigated the environmental risks of 

rearing invertebrates, 1 on the earthworm E.fetida and the remainder 
were on insects. 

General results



Number of articles published per year investigating the risk for the environment or 
animals or human health of novel food or feed arising from waste, FFP or side streams 

0

1

2

3

4

5

6

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

N
um

be
r o

f a
rt

ic
al

s

Year



Number of studies investigating different invertebrate species for food or feed reared 
on substrate arising from waste, FFP or side streams
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Hermetia illucens Musca domestica Tenebrio molitor Eisenia fetida Alphitobius diaperinus Calliphora vomitoria



Waste, FFP or side stream 
investigated in the 24 

included primary research 
studies and the animal it 

was fed to. 



Examples of animal feeds based on wastes or side streams for different animals from 
experiments conducted in countries outside of Europe.



Potential hazards - Identified risks to human or animal health

• A wide range of potential biological and chemical hazards, and 
hazards for the environment were reported in the 24 studies. 
• No primary research studies reported physical hazards. 

Identified risks to human or animal health:
• biological hazards - antibiotic resistance genes, mycotoxinogenic fungi 

and allergens (e.g. gluten)
• chemical hazards - pesticides, PCBs, dioxins and heavy metals



Potential risks to the environment

• 14 studies that investigated potential risks to the environment
• 11 used life cycle assessment (LCA) methodology to determine 

environmental impacts
• The majority investigated the production of insects reared on waste in 

comparison to conventional production systems for animal feed
• The main environmental risk arises from the high energy requirement 

and therefore an increase in global warming potential (GWP)
• Other risks identified were increases in emissions of carbon dioxide, 

methane, dinitrogen monoxide and ammonia



Key findings from authors of reviews and reports 
about potential hazards and emerging risks

• Physical hazards: safety standards for producing feed from FFP in the EU 
means that the risk of contamination with packaging material is low. 
• Edible insects: the risk of transmitting zoonotic infections to humans 

through edible insects appears to be low and the topic requires further 
investigation.
• Slaughterhouse by-products are a source of substrate that needs detailed 

safety investigation.
• Pre-treatments of side streams substrates for insects can potentially have 

both positive and negative effects on substrate microbial load and currently 
used preparation technologies has not been thoroughly investigated.



Conclusions 

• Volume of research investigating emerging risks for animal, human, 
plant health and the environment is small
• Focus of primary research is on biological and chemical hazards and 

risks to health, and environmental impacts
• Emerging risks regarding the production and consumption of 

invertebrates are strongly correlated to the type of rearing substrate
• Some studies reported that insect production when compared to 

conventional feed production has a higher global warming potential



Conclusions

• Although some biological and chemical contaminants are present in 
substrate, larvae or frass, they are below European recommended safety 
limits for food or feed
• Pre-treatments (e.g. heat treatment, freeze drying) can reduce or eliminate 

some risks
• Emerging risks may arise should there be changes in food and feed 

legislation to allow substrates that are currently not authorised e.g. animal 
manure, catering waste, slaughterhouse products, FFP containing meat/fish
• Given the large amount of research/development occurring globally 

regarding novel feeds, vigilance is needed for foods imported into the EU. 



Limitations of the review

• Literature reviews inherently look backwards at existing evidence and 
the evidence gathered does not always ‘look forward’ and into the 
future for emerging risks
• The searches for evidence were bias towards academic research, but 

there is a growing commercial research and development much of 
which is unobtainable due to commercial sensitivity
• Literature reviews are only one tool for identifying emerging risks. 

Stakeholder elicitation will help to inform this topic area


