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I Introduction

II Case study 

III Wrap-up

• Who we are & who you are;
• In-depth presentation on Insects risk assessment;
• Break

• Critical points of the NF assessment: UV treated powder from Tenebrio molitor
• Q&A
• Break

• Do you know? Quiz with award!

https://www.mentimeter.com/app/presentation/alsfyae9rdmfbfovgr7inabbm1z1nc84
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We read a curiosity fact and 
let you guess to which of the 
us the story belongs to.
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https://www.mentimeter.com/app/presentation/alsfyae9rdmfbfovgr7inabbm1z1nc84
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About you!
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In depth presentation
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• Categories and trends novel foods?

• Risk assessment of novel foods.

• Focus on risk assessment of insects.



Innovative food products
c

Risk assessment process

EFSA Scientific Officers
Nutrition & Food Innovation Unit

Working Group on Novel Foods
14 experts 

Panel on Nutrition, Novel Foods and Food Allergens
16 experts

9months
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Fundamental principles

The novel food shall be safe under the proposed 
conditions of use

The novel food cannot be nutritionally disadvantageous 

The efficacy of the novel food is not assessed
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Novel food guidance (2016/21+update)

Administrative data

Introduction

Identity of the novel food

Production process

Compositional data

Specifications

History of use of the novel food and its source

Proposed uses and use levels, anticipated intake

Absorption, distribution, metabolism, excretion (ADME)

Nutritional information

Toxicological information

Allergenicity

Conclusions
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Categories of NFs

New production 
process

New or modified 
molecular structure

From 
microorganisms, 

fungi or algae

From plants or their 
parts

Vitamins and 
minerals from new 

process / 
nanomaterials

Of mineral origin
From animals or 

their parts

Cell or tissue 
cultures derived 
from the living

Engineered 
nanomaterials

Exclusive use in food 
supplements prior 

to May 1997
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Trend of NF under risk assessment
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priorly used exclusively in food supplements

vitamins, minerals and other substances with new production process or with engineered nanomaterials

consisting of engineered nanomaterials

production process not used for food production

cell culture or tissue culture

animals or their parts

plants or their parts

material of mineral origin

microorganisms, fungi or algae

new or intentionally modified molecular structure

Adapted from: Ververis et al. (2020), Novel foods in the European Union: Scientific requirements and challenges of the risk assessment process by the European Food Safety Authority. 
Food Research International, 137, 109515.
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Trending categories of NFs

Nanomaterials

Novel 
carbohydrates

Novel proteins 
and their sources

Plant extracts

New 
processes
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Novel Proteins and/or sources

Insects Plant-based Algae

Tissue culture Fungi By-products
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Insects as food around the world
Innovative food products

c

Black soldier fly larvae
Hermetia illucens

Ant eggs
Oecophylla spp

Caterpillar
Imbrasia belina

Silkworm
Bombyx mori

Wasp larvae
Vespula and Dolichovespula

spp

Male bee drones
Apis melifera

Yellow Mealworm
Tenebrio molitor

Between 1600 and 2000 insect species reported to be consumed as food around the globe

House cricket
Acheta domesticus

Grasshopper
Locusta migratoria
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Foods or ingredients that have not been used for human consumption to a 
significant degree in the EU before 15 May 1997

Insects

New Sources

New processes & 
technologies

Traditional foods 
(non-EU countries)

From animals or 
their parts

Novel Food Category 
Regulation (EU) 2015/2283

Why insects are Novel Foods in Europe?
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NF application received by EFSA 

9 Larval stage8 Adult stage

6 EFSA Risk assessment6 EFSA Suitability check

1+1 Alphitobius diaperinus 
(lesser mealworms)

2+2+3 Tenebrio molitor 
(yellow mealworms)

2+2+1 Acheta domesticus 
(house crickets)

1 Gryllodes sigillatus* 
(banded crickets)

1+1 Hermetia illucens 
(black soldier fly larvae)

1 Apis mellifera 
(honey bee male drones)

1+1 Locusta migratoria 
(grasshoppers)

7 EFSA Opinions adopted

* the applicant withdrew the application during the risk assessment
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Production Process: Processing & Forms

Frozen

Grinding (powder)

Freezing (whole)

(examples from the Novel Food application dossiers received by EFSA)

UV-treatment

Fat extraction

Grinding (paste)

Dried

Thermal treatment

Refrigerated

Thermal treatment 
(not always)

Thermal treatment

Drying (whole)
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Production Process

• Rearing conditions
• Feeding substrate

• Microbiological 
aspects

• Processing 
contaminants

• Stability 

• Fasting step
• Intestinal track not 

removed
• Separation of 

insects from frass, 
deceased animals

Insect species Farming Harvest & killing Processing

• Physical 
hazards/risks

• Developmental stage
• Endogenously 

produced 
compounds
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Characterisation

▪ Whole insects: complex foods

▪ Qualitative and quantitative characterization of the main constituents 
& proximate analysis (and challenges)

▪ Nutritionally relevant constituents (e.g., vitamins, minerals)

▪ substances of possible concern to human health (inherent, rearing 
specific, processing)

▪ Collection & extrapolation of data from literature

▪ Stability (microbiological & oxidative stability of fats)
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History of use

▪ Extend of use & Role in the diet

▪ Precautions and restrictions of use (e.g. removal or 
parts before preparation and consumption)

▪ Non-food uses (e.g. medicine)

▪ House crickets (Thailand, Lao, Cambodia, China, 
Mexico)

▪ Lesser mealworms (no history of use)
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Nutritional information

▪Nutrients profile

▪Bioavailability of nutrients, as appropriate

▪Antinutrients (e.g., tannins, phytic acid, oxalic acid, trypsin inhibitors)

▪Chitin, a major component of insects’ 
exoskeleton, may bind bivalent minerals 
(inhibiting thus their absorption);

▪ Protein quality (amino acid profile & 
protein digestibility) 
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Nutritional information

Protein 
Quantity

Protein 
digestibility

Amino acid 
profile

Intake of 
minerals

▪ “true” protein can be 
overestimated, when 6.25 
factor is used

▪ Non-protein nitrogen, e.g. 
chitin

▪ Considerable amounts of 
minerals

▪ Manganese intake (<5% of Mn 
from background diet)

▪ Limiting AA: sulphur AA
(lesser mealworm, yellow 
mealworm, grasshopper, 
house crickets)

true ileal nitrogen digestibility 
▪ Dried house cricket (67%)
▪ Dried yellow mealworm (64%)
▪ Dried lesser mealworm (76%)
▪ Dried Grasshopper (55%)
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Proposed uses and use levels

▪ Form of use: whole, dried, powder

▪ Examples of food categories to be used 
as an ingredient: biscuits, pasta, snacks, 
soups, yoghurts, meat imitates

▪ Maximum inclusion levels to be reported

▪ Anticipated intake (mean & 95th percentile)

▪ Exposure assessment (components of concern, 
minerals, vitamins)
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Nutritional information

▪ are among the novel protein sources being explored in our food system;

▪ are complex organisms, which makes the compositional characterization 
challenging;

▪ may be high in protein (especially their dried forms), although the true protein 
levels can be overestimated when the substance chitin is present;

▪ if they entirely replace other protein sources of higher quality, there may be an 
impact on protein nutrition if the overall protein intake is low;

▪ could trigger allergic reactions to certain individuals. 
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Break
10 min
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Case study
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UV‐treated powder of whole yellow mealworm 

(Tenebrio molitor larva)
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Case Study

▪ Adopted by EFSA NDA Panel on 28 March 2023. 

▪ Authorization process by EC & EU Member States: ongoing

Insects

New Sources

New processes 
& technologies

Traditional foods 
(non-EU countries)

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Identity

▪ Form (developmental stage): larvae

▪ Family: Tenebrionidae

▪ Scientific synonyms: T. molitor Linnaeus

▪ Common names: yellow mealworm, mealworm, vers de farine

▪ Geographic area of origin: Eastern Mediterranean

▪ Initial livestock origin: external supplier & internal breeding

▪ Confirmation of identity: PCR tests

▪ Part(s) consumed: whole

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Production process

Main Steps

▪ Farming
(mating, hatching, rearing, feed)

▪ Harvesting
(fasting, cleaning)

▪ Post-harvest processing
(freezing, blanching, drying, grinding, UV radiation, storage)

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Production process
UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)

Hazard identification 

▪ Plastic from containers

▪ Antibiotics, hormones

▪ Chemical substances 
(heavy metals, pesticide residues, PCBs, dioxins)

▪ Allergens in feed

▪ Biological hazards (bacteria, parasites, fungi, viruses)

Main Steps

▪ Farming
(mating, hatching, rearing, feed)

▪ Harvesting
(fasting, cleaning)

▪ Post-harvest processing
(freezing, blanching, drying, grinding, UV radiation, storage)
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Case Study - Compositional data
UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)

Chitin

▪ Main form of fibre in the NF

▪ Second most abundant biopolymer

▪ Challenges  - analytical quantification

53

34

7

2.5

3.5

Protein (N x 6.25)

Fat

Carbohydrates

Moisture
Ash

Proximate analysis
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Case Study - Compositional data

Chemical Contaminants

▪ Heavy metals (lead, cadmium, mercury, 
arsenic)

▪ Mycotoxins (aflatoxins, ochratoxin A, 
deoxynivalenol, fumonisins, zearalenone)

▪ Dioxins and dioxin-like PCBs

▪ Processing contaminants

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Compositional data

Microbiological parameters

▪ Total counts

▪ Bacillus cereus

▪ Clostridium perfringens

▪ Enterobacteriaceae

▪ Escherichia coli

▪ Listeria monocytogenes

▪ Salmonella

▪ Staphylococci

▪ Yeasts & moulds

▪ Biogenic amines

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Compositional data

The effect of UV treatment

▪ UVB light on the powder

▪ Investigate the impact on the compositional 
profile of the NF

▪ Conversion rate (~0.8%)

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)

▪ Photoisomers: lumisterol, tachysterol

▪ Method development & validation

▪ No accumulation of photoisomers in the NF
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Case Study - Compositional data

Stability of the NF

▪ Data up to 6 months

▪ Microbiological aspects

▪ Chemical aspects

▪ Oxidative status of fats

▪ Vitamin D3 status

▪ Biogenic amines

▪ Stability of the NF in the proposes-for-use 
matrices

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Specifications

▪ Key parameters for characterisation and 
identity 

▪ Rationale for the selected parameters 
provided

▪ Ranges/limits regarding identity

▪ Limits for substances of concern

▪ Proposed by applicant

▪ EFSA can amend them

▪ Used by legislators for the marketing 
authorization 

▪ Can be amended by legislators 

▪ Serve for market control purposes

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Proposed uses

▪ Target population: general

▪ Use: food ingredient

▪ Food categories: wheat bread and rolls, cakes, pasta, 
compote of fruits/vegetables, potatoes and similar, 
cheese

▪ Exposure: undesirable substances and nutrients

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Nutrition

▪ Energy value

▪ Protein quantity & quality

▪ Amino acid profile

▪ Fatty acid profile 
(saturated = ~23.1%, monounsaturated: ~53%, 
polyunsaturated= ~23.5%

▪ Vitamins

▪ Minerals

▪ Vitamin D3: not a significant dietary contributor

▪ Chitin

▪ Antinutritional factors (e.g., oxalic acid, hydrogen 
cyanide, trypsin inhibitors)

c

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study – Toxicology & Allergenicity

Toxicological assessment

▪ Literature data

▪ Defence mechanism excretions 

▪ No additional studies requested

▪ No human studies provided/requested

Allergenicity assessment 

▪ Primary sensitisation 

▪ Cross-allergenicity

▪ Allergens from the feed: gluten below 20mg/kg

▪ UV-treatment does not affect the allergenicity risk

UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
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Case Study - Discussion & Conclusion
UV‐treated powder of whole yellow mealworm (Tenebrio molitor larva)
Main Points

▪ Production process: sufficiently described, no 
concerns

▪ Contaminants mainly depend on their occurrence in 
the feed

▪ Stability: no concerns if specifications are met

▪ No substantial dietary contributor to undesirable 
substances

▪ Overestimation of true protein, but still high levels

▪ Chitin may affect bioavailability of minerals like 
other fibres 

▪ The NF is not nutritionally disadvantageous 

▪ No toxicological concerns

▪ Allergenic potential

Conclusion 

The NF is safe under the proposed conditions 
of use

Recommendations 

Research should be undertaken regarding the 
allergenicity of yellow mealworm, including 
cross-reactivity to other allergens 

Proprietary Data

EFSA could not have reach the conclusion 
without certain data provided by the applicant 
and claimed as confidential
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Q&A time
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Break
10 min
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Wrap up
quiz game
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https://www.mentimeter.com/app/presentation/al4wtt76r5r9yv1w69bnkma7irs5v943/xqkob2jgynyr
https://www.mentimeter.com/app/presentation/al4wtt76r5r9yv1w69bnkma7irs5v943/xqkob2jgynyr
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