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l_ Introduction

If maintaining current food system
— Significant increase in greenhouse
gas emissions

— Loss of biodiversity
—> Other irreversible environmental
impacts

Climate change also contributes
~10 billion people to food insecurity

- 50% more food (and feed)

Growing population and growing demand for food
— in need for new protein sources
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- Less energy
- Less greenhouse gas emissions

- Less space
- Additional nutritional value

- Consumed for centuries in many parts of
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Why insects?

Insects are a sustainable and healthy protein
alternative to conventional livestock products
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- Less food and water

- Less energy
- Less greenhouse gas emissions
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- Less space
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- Additional nutritional value

)| - Consumed for centuries in many parts of
the world

Entering European

market in recent years
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History of consumption

Novel food regulation

Entering European ,Food that had not been consumed to a

significant degree by humans in the EU
before 15 May 1997, when the first
Regulation on novel food came into force.”!
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History of consumption

Novel food regulation

Entering European ,Food that had not been consumed to a

significant degree by humans in the EU
before 15 May 1997, when the first
Regulation on novel food came into force.”!

market in recent years

house cricket more insect products?

2021 2023

2022 next years

mealworm lesser mealworm

- house cricket in insect-
& Facn\lehFarmaceuliscllzelsiom disch based products

, Biomedische
en Diergeneeskundige Wetenschappen
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Stable isotope ratio analysis

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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Samples

Origin

Africa: Asia: Europe:

- Nigeria - Thailand - Belgium

- Uganda - China - Netherlands
- South Korea - Austria
- Japan - UK
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Origin

Africa:
Nigeria
Uganda

Asia:

- Thailand

- China

- South Korea

- Japan

Europe:

Belgium
Netherlands
Austria

- UK

Order

Blattodea
Coleoptera
Lepitoptera
Orthoptera
Hymenoptera
Hemiptera
Trichoptera
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Samples

n=49

- Farmed or wild
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Samples

Origin

Africa: Asia: Europe:

- Nigeria - Thailand - Belgium

- Uganda - China - Netherlands
- South Korea - Austria
- Japan - UK

Order

e Blattodea

* Coleoptera

9 Farmed or W|Id ° Lepitoptera 9 Or|g|n testing

* Orthoptera - Farmed vs wild

* Hymenoptera

— Testing for pesticide occurence

* Hemiptera
* Trichoptera (suspect screening data)
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Stable isotope ratio analysis
Jemdagen

homogenised
and defatted

CNS analysis/ \H analysis

5 g sample in o 1gsamplein
tin capsule silver capsule

equilibrium step

analysis using Sercon 20-22
Isotope Ratio Mass Spectrometer
coupled to

Elemental Pyrolizer
Analyser (Vecstar HT
(ISOEarth+) furnace)

1000°C 1100°C

separation by GC column with
Helium as carrier gas
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Stable isotope ratio analysis

Joptiagn

homogenised
and defatted

CNS analysis/ \H analysis

5 g sample in o 1gsamplein
tin capsule silver capsule

<D L

equilibrium step

analysis using Sercon 20-22
Isotope Ratio Mass Spectrometer
coupled to
Elemental == == Pyrolizer
Analyser (Vecstar HT
(ISOEarth+) ‘ furnace)
1000°C 1100°C

separation by GC column with
Helium as carrier gas

Universiteit Antwer|
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dH dC dS dN
International standard V-SMOW V-PDB V-CDT air
Maximum standard deviation 3.0%o 0.3%o0 0.8%o0 0.3%o0

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)
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Origin

Centroids

1,5

¢ Europ

F2

* Africa

¢ As|a

-0,5 1

-4 -3 -2 -1 0 1 2 3
F1

* Africa ® Asia * Europe
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0,5
* Europ

F2

* Africa
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-0,5

F1

* Africa ® Asia * Europe
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LDA was able to classify 96% of samples with

known origin separated by larger areas
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Origin

Observations (axes PC1 and PC2: 88.95 %)

" | LDA was only able to classify 66% of samples with
) known origin
g 0 . ] ) Per species, 90% correct classification (mealworm,
§ TH vs. non-TH)
N With PCA able to distinct as well

PC1 (67.44 %)

e Non-Thailand e Thailand

Universiteit Antwerpen 1 1
& Faculteit Farmaceutische, Biomedische
en Diergeneeskundige Wetenschappen



5 - 13
wild
11 + wild
210
9 &
BT —
7+
8 5 |
E *1 + ° ] EE I
. 3+
25 4 L
N —4
30 |
1 4
.
-35 L e farmed
farmed
12 -10
-20
10 wild “ wild
| —
-40
8 |
——
-50
g + z
8 61 S 60 =+
-70 +
a4 o %
-90
2
-100
— e
ol -110
farmed farmed
Universiteit Antwerpen

U

Faculteit Farmaceutische, Biomedische
en Diergeneeskundige Wetenschappen

12



Farmed vs wild

3
1 wild
9 - T
—4—
7
Q 4
& © |
o -+ b
L
T _L
farm
-10 +—
-20
wild wild
| -30
-40
e
=50 +
1)
_|._ I
% 5 60 L
=+ L
-80
-90
2
-100
—
10

Heavier sulphur in wild insects compared

to farmed insects
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Pesticides

. Heavier sulphur in samples containing pesticides
. compared to samples with no detected pesticides
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- compared to samples with no detected pesticides
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. Sulphur composition seems most relevant
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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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Discussion

e 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
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e 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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Future perspectives

Findings can help provide framework for future investigations
* Origin
* Food safety and authenticity

* Pesticide occurrence
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Future perspectives

Findings can help provide framework for future investigations
* Origin
* Food safety and authenticity

* Pesticide occurrence

BUT bigger dataset necessary to
confirm results

15
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