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Hermetia illucens knowledge gaps and potential
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00 Materials & Methods

H. illucens larval fractionation

How do different low-tech fractionation methods compare in terms of their effect on H. illucens larval fraction yield and composition?

12 day old H. illucens larvae that were reared on the formulated
diet blanched and frozen at until needed.

Blanched and frozen at -20°C
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00 Materials & Methods

H. illucens larval fractionation

Control solution (Con pH2)

Acidic treatments Control - Distilled H,O, pH

adjusted with 6M HCI

Fractionation treatments

Treatments - Distilled H,O, pH2

Acetic acid solution (AA) adjusted with organic acid

Formic acid solution (FA)

Organic acids chosen based on
literature and availability in
Lactic acid solution (LA) South African setting )
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Materials & Methods

H. illucens larval fractionation

Fractionation treatments
Alkaline treatments Control - Distilled H,O, pH12

adjusted with 6M NaOH

Control solution (Con pH12)
Treatments — Combination

Control with enzyme (Con+Enz) of solution and enzyme

Solution A g,
. - Distilled H,0O
Enzyme — Commercially - Ascorbic acid

. Citric acid
available protease ¢

Sodium chloride
Calcium chloride
6M NaOH

Solution A with enzyme (A+Enz)

Solution B with enzyme (B+Enz)

Solutions based on a patent _
c c Solution B (,
for insect derived products - Distilled H,0

Ascorbic acid
Citric acid
6M NaOH
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Materials & Methods

H. illucens larval fractionation

Fractionation treatments

15ml treatment solution 15g minced larvae biomass

Administering treatments :
Eight treatments

Three replicates per
treatment
Con pH2 Con pH12

Con+Enz

A+Enz

B+Enz
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H. illucens larval fractionation

Fractionation treatments | Administering treatments

Mixture vortexed

for distribution

Incubation

Incubation at room
temperature for 30 min

Con pH2 Con pH12

Con+Enz

Enzyme deactivation
A+Enz :
(90°C water bath, 5 min)

B+Enz
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fraction

Mechanical separation

Con pH2 Con pH12
Con+Enz
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Fractionation treatments | Administering treatments

Larval mixture hand
pressed through sieve

Aqueous mixture collected

Press rinsed with 15ml
treatment solution

Aqueous mixture collected
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Weighed
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Materials & Methods

H. illucens larval fractionation

Fractionation treatments | Administering treatments
Mechanical separation | Chitin-rich fraction

j !

Individual fractions removal

Aqueous mixture separation

Protein-rich
agueous
fraction
Con pH2 Con pH12

Con+Enz » Protein-rich \l,
pellet

A+Enz . . .
fraction Chemical analysis

B+Enz
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£ Materials & Methods

Q H. illucens larval fractionation

Treatments Fractions

Con pH2 Con pH12 Chitin-rich fraction collected

Con+Enz Lipid-rich top fraction

A A+Enz

Protein-rich aqueous fraction

B+Enz Protein-rich pellet fraction

_ Fractons
D B 2 EIXETEETE
__~nJl Con+cnz JN  Lipic-rch top fraction
Qi Accnz S Protin-rich aqueous fraction
A B cecnz S Proteinich pelit iracion
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]}Ig[ Results & Discussion

Fraction yield

Dry matter weight of H. illucens larval fractions resulting from biomass being

subjected to different wet fractionation methods

m Lipid-rich fraction

m Protein-rich aqueous fraction
m Protein-rich pellet fraction

® Chitin-rich fraction

Con pH2 Con pH12 Con+Enz A+Enz B+Enz
Fractionation treatments

Dry matter weight (g)
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Ei' Results & Discussion

Fraction yield

Nitrogen content distribution among H. illucens larval fractions resulting from biomass

being subjected to different wet fractionation methods

® Full biomass

m Protein-rich aqueous fraction
m Protein-rich pellet fraction

® Chitin-rich fraction

ConpH2 ConpH12 Con+Enz A+Enz B+Enz BSFL
Fractionation methods

(0)) ~ oo

(63}

w

Nitrogen content (% on DM)
N BN

—
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Ei' Results & Discussion

Lipid content (% on DM)
RN —_ N N
a o (@)] o (&)}

o

Fraction yield

Lipid content distribution among H. illucens larval fractions resulting from biomass

being subjected to different wet fractionation methods

ConpH2 ConpH12 Con+Enz
Fractionation treatment
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=¢]) Conclusion & Moving forward

Dry matter yield was Selection and optimisation of low-tech
affected by process wet fractionation process

Fraction composition was Composition analysis of constituents
affected by process (lipid profile and protein profile)

Nitrogen and lipid Determination of the changes in
distribution was affected functionality of constituents of interest

Stellenbosch

KU LEUVEN GENT



KU LEUVEN
GENT

You
Questions

= | (] Stellenbosch
. ationa UNIVERSITY
’ Belglum Research IYUNIVESITHI
‘ partner In development " SHARING MINDS, CHANGING LIVES RF Foundatlon U N IV E Rs I T E I T




References

1. Boccardo, A., Hagelaar, G. and Lakemond, C., 2023. Evaluation of crises suitability of food systems: a comparison of alternative protein sources. Food Security 15: 1647-1665.
10.1007/s12571-023-01390-4

2. Ravi, H.K., Degrou, A., Costil, J., Trespeuch, C., Chemat, F. and Vian, M.A., 2020. Effect of devitalization techniques on the lipid, protein, antioxidant, and chitin fractions of black soldier fly
(Hermetia illucens) larvae. European Food Research and Technology 246: 2549-2568. 10.1007/s00217-020-03596

3. Danieli, P.P,, Lussiana, C., Gasco, L., Amici, A. and Ronchi, B., 2019. The Effects of Diet Formulation on the Yield, Proximate Composition, and Fatty 2 2 - Acid Profile of the Black Soldier
Fly (Hermetia illucens L.) Prepupae Intended for Animal Feed. Animals 9. 10.3390/ani9040178

4. Barragan-Fonseca, K.B., Dicke, M. and van Loon, J.J.A., 2017. Nutritional value of the black soldier fly (Hermetia illucens L.) and its suitability as animal feed — a review. Journal of Insects
as Food and Feed 3: 105-120. 10.3920/iff2016.0055

5. Ravi, H.K., Guidou, C., Costil, J., Trespeuch, C., Chemat, F. and Vian, M.A., 2021. Novel Insights on the Sustainable Wet Mode Fractionation of Black Soldier Fly Larvae (Hermetia illucens)
into Lipids, Proteins and Chitin. Processes 9. 10.3390/pr9111888

6. Caligiani, A., Marseglia, A., Leni, G., Baldassarre, S., Maistrello, L., Dossena, A. and Sforza, S., 2018. Composition of black soldier fly prepupae and systematic approaches for extraction
and fractionation of proteins, lipids and chitin. Food Res Int 105: 812-820. 10.1016/j.foodres.2017.12.012

7. Soetemans, L., Uyttebroek, M., D’Hondt, E. and Bastiaens, L., 2019. Use of organic acids to improve fractionation of the black soldier fly larvae juice into lipid- and protein-enriched
fractions. European Food Research and Technology 245: 2257-2267. 10.1007/s00217-019-03328-7

8. Cadesky, L., 2017. Edible insect derived products and processes for the manufacture and use thereof. In: W.I. Property and Organization (Eds.), Canada.

9. Azzollini, D., van Iwaarden, A., Lakemond, C.M.M. and Fogliano, V., 2020. Mechanical and Enzyme Assisted Fractionation Process for a Sustainable Production of Black Soldier Fly
(Hermetia illucens) Ingredients. Frontiers in Sustainable Food Systems 4. 10.3389/fsufs.2020.00080

10. Image reference: https://www.thailandunique.com/blog/what-will-take-western-countries-eating-insects/

11.  https://www.starlabgroup.com/GB-en/product/50-ml-centrifuge-tube-conical-loose-sterile-e 1450-0200.html

KU LEUVEN

GENT




	Diapositiva numero 1
	The effect of different wet fractionation methods on the yield of Hermetia illucens larval fractions and the distribution of the main constituents
	Presentation structure
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Introduction
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Materials & Methods
	Results & Discussion
	Results & Discussion
	Results & Discussion
	Conclusion & Moving forward
	Diapositiva numero 34
	References

