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Black soldier fly (Hermetia illucens)

Adult
Lifespan: 5 to 8 days

— Eggs
Number: 500 to 900
.. Hatch time: approx. 4 days

Pupal stage
Lifespan: 10 days to months

Life cycle of -
Prepupal stage Hermetia illucens §/ 1" mstar
Lifespan: approx. 7 days
6" instar ﬁy . 18 — 48 % fats
In r

13 — 52 % proteins
4 — 7 % chitin

Minerals, carbohydrates,
pigments, etc.

5% instar 204 instar

m Larval stage

4t instar Five instars
Lifespan: 13 to 18 days
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Increasing the economic value of BSFL
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Chitin
€1-10/kg
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Increasing the economic value of BSFL
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Dried BSFL IR = e
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Chitin ] Chitosan
€1—10/ng €12 -54 / kg
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State-of-the-art chitin isolation

- Lipids /\AC/
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State-of-the-art chitin isolation

Chemical processes [ Crustacean waste ]
« Resource & energy intensive

* 100 kg crustacean waste to < 20 kg chitin s
« 25 kg HCI, 100 kg NaOH NaOH
« 800 kWh

 Impact on KMnO,
* Environment (caustic waste) [ e ]

* Product (degradation of properties & quality)
* Profit (valuable proteins - waste)

Yang et al., 2019 Geel Campus | Ku LEUVEN
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Hermetia
illucens

State-of-the-art chitin isolation =

e Chitin:
* purity: 75 % o

 ield: 59 % 1 — 1 *
Chemical
waste
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proteins LT T
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State-of-the-art chitin isolation

 Mechanical processes

» Pressing, sieving, centrifugation...

| Removal of impurities | ‘ | Dry fractionation (1) ‘

1. Larvae & rearing residue B. Dryer
A. Vibratory —— ¢—> 4. Drylarvae
T screen separator
,—‘_ Y

=
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2. Residue

C. Screw press

J

5. Lipid fraction (BSF oil)

— 3. lLarvae —

| Dry fractionation (I1) [

B. Microwave

dryer
; / C. Screw press

D. Pulveriser

[

4. Dry larvae 5. Lipid fraction (BSF oil)
6. Fibrous
fraction

6. Protein-rich

meal

E. Electrostatic
separator

Z. Concentrated

protein meal

* Biochemical procedures
« Microorganisms, enzymes

" Removal of impurities ‘

‘ Wet fractionation (1) ‘

}

1. Larvae & rearing residue

A. Vibratory
{7 Screen separator

Low purity

— 3. Larvae

4. Blanched
larvae

C. Juice press 2 fren

i P cake

VVWWAVA i :
AAAAAAA —— ¢——» 7. BSF protein meal

E. Dryer

er

8. Solid fraction

Hobeantar 9. Aqueous fraction

10. Lipid fraction (BSF oil)

Wet fractionation (ll) ’

4. Pulp

W N

X

B. Juicer

5. Enzyme

f[

/“‘\ 6. Hydrolysed

F. Spray dryer

7. Aqueous

fraction 10. Hydrolysed protein meal

8. Solid

pulp

fraction

11. BSF chitin and

D. Holding tank

C. Reaction vessel

insoluble protein meal

E. Tricanter

9. Lipid fraction (BSF oil)
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Novel biorefinery process

!

Filtration
Sieving
Extraction

Oil Solubles Chitin Inorganics
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Comparison

Traditional, sequential process Novel biorefinery process

4 N\ [ . )
 Dried biomass * Fresh biomass
* 17 h defatting (petroleum ether) ¢ common solvent
* 1 h demineralisation (1 M HCI) * heat
* 3 x4 h deproteinisation (1 M NaOH) «+3h
» Chemical waste + time consuming * No waste
. /L J
4 - N - N
* Chitin: * Chitin:
* purity: 75 % » purity: 77 %
* yield: 59 % y « yield: 79 % y
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Novel biorefinery process

4:1 CH;OH:H,O
250 °C
2 h

!

MeOH/ H,0
——
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4:1 alcohol:H,O
250 °C
2h

!

alcohol/ H,O
]
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Insect biomass

Bl e —
BSF exuviae

Mealworm

House cricket

0% 20% 40% 60%

Chitin content

80% 100%

4:1 alcohol:H,O0 250 °C 2h

Before reaction

Subcritical alcohols

BSFL |~ a
MeOH
MeOH + HCOOH
EtOH

BuOH

IsoamylOH

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

Chitin content

m After reaction
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Conclusions

Sustainable novel process

[ No chemical waste ] [ Reduced energy consumption ]

Versatile chitin biorefinery process

[ Various feedstocks ] [ Various solvents ]
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evelynn.vervoort@kuleuven.be  § Follow us on LinkedIn for more
ruben.smets@kuleuven.be In updates on our research!
mik.vanderborght@kuleuven.be SCAN ME
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