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Materials have an “isotopic fingerprint”

Isotopic abundances are fixed

Subtle variations through chemical, physical, biological processes

→ characteristic for history and origin of substance

Powerful tool in food authenticity and traceability

Datasets of isotope ratios need to be established
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→ Origin testing

→ Farmed vs wild 

→ Testing for pesticide occurence

(suspect screening data)
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Reference materials: NIST 1577c and SCO463

In-house quality control

Re-processing with Calisto software

Statistical analysis using XLSTAT:

• Principal Component Analysis (PCA)

• One-way Analysis of Variance (ANOVA)

• Linear Discriminative Analysis (LDA)

dH dC dS dN

International standard V-SMOW V-PDB V-CDT air

Maximum standard deviation 3.0‰ 0.3‰ 0.8‰ 0.3‰
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LDA was able to classify 96% of samples with 

known origin separated by larger areas
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LDA was only able to classify 66% of samples with 

known origin

Per species, 90% correct classification (mealworm, 

TH vs. non-TH)

With PCA able to distinct as well
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Heavier sulphur in samples containing pesticides 

compared to samples with no detected pesticides

Sulphur composition seems most relevant

→ LDA only based on sulphur ratios

76% correct classification if sample contains

pesticide or not
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• African samples have more distinct profile

• Not able to classify samples of known origin well according to countries but 

for regions

• Differences in sulphur composition for wild vs. farmed insects

• Differences in sulphur composition for pesticide containing samples

Interesting for future edible insect market

→organic vs. non-organic, EU vs. non-EU
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Findings can help provide framework for future investigations

• Origin

• Food safety and authenticity

• Pesticide occurrence

Discussion

BUT bigger dataset necessary to 
confirm results



16

Acknowledgements

Figures were prepared using Biorender



Thank you for your attention!

Alicia Macan Schönleben
University of Antwerp, Toxicological Centre
Alicia.MacanSchonleben@uantwerpen.be


