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Black soldier fly (Hermetia illucens)

18 – 48 % fats

13 – 52 % proteins

4 – 7 % chitin

Minerals, carbohydrates, 
pigments, etc.
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Increasing the economic value of BSFL

Dried BSFL
€ 2 / kg

Lipids
€ 1 / kg

Proteins
€ 1 / kg

Chitin
€ 1 – 10 / kg
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Increasing the economic value of BSFL

Dried BSFL
€ 2 / kg

Chitin
€ 1 – 10 / kg

Chitosan
€ 12 – 54 / kg
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• Lipids
• Minerals, mainly CaCO3 (calcite)
• Proteins and pigments chemically bound to chitin
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State-of-the-art chitin isolation

Gonil & Sajomsang, 2012; Rebora et al., 2023

Ca
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Chemical processes
• Resource & energy intensive

• 100 kg crustacean waste to < 20 kg chitin
• 25 kg HCl, 100 kg NaOH
• 800 kWh

• Impact on
• Environment (caustic waste)
• Product (degradation of properties & quality)
• Profit (valuable proteins  waste)
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State-of-the-art chitin isolation

Yang et al., 2019

Crustacean waste

Demineralisation

Deproteinisation

Decolourisation

Chitin

HCl

NaOH

KMnO4
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• Chitin:
• purity: 75 %
• yield: 59 %
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State-of-the-art chitin isolation

Smets et al., 2020
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• Mechanical processes
• Pressing, sieving, centrifugation…

• Biochemical procedures
• Microorganisms, enzymes

State-of-the-art chitin isolation

Low purity
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Novel biorefinery process

MeOH/ H2O

Filtration
Sieving

Extraction

Oil Solubles Chitin Inorganics
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Traditional, sequential process

• Dried biomass
• 17 h defatting (petroleum ether)
• 1 h demineralisation (1 M HCl)
• 3 x 4 h deproteinisation (1 M NaOH)

• Chemical waste + time consuming
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Comparison

• Chitin:
• purity: 75 %
• yield: 59 %

• Chitin:
• purity: 77 %
• yield: 79 %

Novel biorefinery process

• Fresh biomass
• common solvent
• heat
• ± 3 h 

• No waste
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Novel biorefinery process

alcohol/ H2O

4:1 alcohol:H2O
250 °C
2 h

MeOH/ H2O

4:1 CH3OH:H2O
250 °C
2 h
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Insect biomass Subcritical alcohols

4:1 alcohol:H2O 250 °C 2 h ■ Before reaction ■ After reaction

0% 20% 40% 60% 80% 100%

House cricket

Mealworm

BSF exuviae

BSFL

Chitin content 0% 20% 40% 60% 80% 100%

IsoamylOH

BuOH

EtOH

MeOH + HCOOH
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Conclusions

Sustainable novel process

Versatile chitin biorefinery process

Reduced energy consumptionNo chemical waste

Various solventsVarious feedstocks
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Follow us on LinkedIn for more 
updates on our research!

https://iiw.kuleuven.be/onderzoek/ResearchGroupforInsectProductionandProcessing
https://www.linkedin.com/company/ip-and-p/ 

Contact:
evelynn.vervoort@kuleuven.be
ruben.smets@kuleuven.be
mik.vanderborght@kuleuven.be
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