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Foreword

‘Insects to Feed the World’ was born from a United Nations Food and Agriculture Organization (FAO) initiative. The 
conference was first organized in the Netherlands, through the collaboration of the Wageningen University and Research 
Centre (WUR) and the FAO. The conference was also held in Wuhan, China in 2018, and was organized as a virtual event 
from Quebec, Canada in 2020.

The 4th edition of ‘Insects to Feed the World’ from the 12th to the 16th of June 2022 in Quebec City (https://ifw2022.org/en) 
has continued its mission to facilitate the dialogue and the exchange of research results on the use of insects in the context 
of food and feed security, toward building evidence-based legislation, advancing communal knowledge, and promoting 
innovation for the sector. The conference gathered academics and experts from around the world to exchange on the 
latest advancements in the field of edible insects and entotechnologies.

IFW2022 was a unique opportunity to propel edible insects as an integral part in the future of sustainable agriculture 
and food systems. A part from a diversified scientific program, several panels were held to establish first contact and 
identify opportunities between academics and the industry (Speed Networking activity); to discuss about the wide range 
of applications of insect product commercialization for insect farmers (Frass to Feed the World); how to support insect 
farmers with critical equipment, software, and engineering support to scale up insect production and maximize output 
(Scaling up insect production with key technologies) and how to tackle both insect and worker health in insect farms (Health 
& biosecurity workshop). The second ‘Global Roundtable for Insect Agriculture’ initiated in Wuhan in 2018 allowed the 
international industry associations to continue their discussions on common issues.

The conference also sought to provide training on how getting started in insect rearing on a small to medium scale 
(Training workshop); to showcase the activities of the local industry (Technical visit at Montréal) and reach a wider 
audience in organizing ‘Eating Insect North’ at Le Grand Marché de Québec, a public event exhibiting local producers and 
transformers in edible insects across multiple kiosks, learn through conferences for the general public and view culinary 
demonstrations (https://ifw2020.org/en/program/eating-insects-north).

Finally, the conference has sought to begin initiatives to harmonize fundamental research procedures that will assist the 
sector to evolve in a more coordinated manner and contribute to coherent development of related policies and regulations 
(OECD Workshop to establish standard methodologies for R&D); to create in the following years new course training, 
transfer technology activities and research at an agronomic level (Launch of the Chaire de Leadership en Enseignement en 
production et transformation primaire d’Insectes Comestibles (CLEIC) at Université Laval’ (https://cleic.fsaa.ulaval.ca) as 
well as to establish the foundation for the establishment of a new interdisciplinary scientific society that draws together 
members from diverse scientific backgrounds under the unified discipline of insects as food and feed.

The pooling of academic knowledge, in partnership with industry, will be a guarantee to maintain the impressive 
advancements required to anchor edible insects as the food and feed of the future. See you soon at IFW2024!

Marie-Hélène Deschamps and Grant Vandenberg
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Abstracts – Insect as feed/alternative protein sources & diet formulations

Transfer of aflatoxins and heavy metals to egg and meat of laying hens fed fly larvae reared on 
contaminated substrate
M. Heuel1, M. Kreuzer1, I.D.M. Gangnat1, E. Frossard1, C. Zurbrügg2, J. Egger2, B. Dortmans2, M. Gold2,3, A. Mathys3, 
J. Jaster-Keller4, S. Weigel4, C. Sandrock5 and M. Terranova1,6
1ETH Zurich, Institute of Agricultural Sciences, Eschikon 27, 8315 Lindau, Switzerland, 2Eawag, Sanitation, Water and 
Solid Waste for Development (Sandec), Überlandstrasse 133, 8600 Dübendorf, Switzerland, 3ETH Zurich, Sustainable 
Food Processing, Schmelzbergstrasse 9, 8029 Zürich, Switzerland, 4German Federal Institute for Risk Assessment, Safety 
in the Food Chain, Max-Dohrn-Str. 8-10, 10589 Berlin, Germany, 5Research Institute of Organic Agriculture (FiBL), 
Livestock Sciences, Ackerstrasse 113, 5070 Frick, Switzerland, 6ETH Zurich, AgroVet Strickhof, Eschikon 27, 8315 Lindau, 
Switzerland; maike@nutrifly.li

The use of low-grade substrates can improve the sustainability of insect-based feed ingredients but also poses food 
safety risks. These include mycotoxins and heavy metals present in substrates and insect-based feed, thereby being 
transferred to recipient animals and further into the food chain. We studied the transfer of selected contaminants to black 
soldier fly larvae (BSFL) and poultry-derived food. Four poultry diets were formulated from 4 partially defatted meals 
produced at 2 different facilities. In Indonesia, BSFL were reared on food waste containing animal by-products spiked 
with environmentally relevant concentrations of Cd (1.9 mg/kg), Pb (19 mg/kg) and aflatoxin B1 (1.5 mg/kg), next to a 
non-contaminated control. As an additional control, in Switzerland, BSFL were reared on substrates approved in the EU. 
Defatted BSFL were included at 200 g/kg diet for late-laying hens (n=9/treatment), and fed for 4 weeks. Only the diet 
including BSFL reared on Cd contaminated substrate exceeded the EU maximum level for Cd for complete feed (1.7 mg/
kg vs 0.5 mg/kg). No diet affected laying performance or egg quality. Feeding heavy metal contaminated BSFL-based diet 
doubled Cd concentrations in breast meat and elevated Cd concentrations in kidneys and liver compared to the control. 
However, all respective poultry products and tissues (except kidneys) ranged below permitted limits for food. Our results 
show that, under certain conditions, even contaminated food can provide a suitable substrate to produce BSFL for use 
as feeds for poultry nutrition.

Nutrient digestibility of diets containing five different insect meals in gilthead sea bream and 
European sea bass
M. Mastoraki1,2, N. Panteli2, Y.P. Kotzamanis3, L. Gasco4, S. Chatzifotis1 and E. Antonopoulou2
1Hellenic Centre for Marine Research, IMBBC, Heraklion, Crete, 71003, Greece, 2Aristotle University of Thessaloniki, 
School of Biology, 54124 Thessaloniki, Greece, 3Hellenic Centre for Marine Research, IMBBC, Anavyssos, 19013 Attiki 
Greece, 4University of Turin, Agricultural, Forest and Food Sciences, Largo P. Braccini 2, 10095 Grugliasco, TO, Italy; 
mmastora@bio.auth.gr

Given the growing interest in the use of insect meals in aquafeeds, it is advisable to evaluate their nutritional value for 
the farmed species by assessment of digestibility and efficient utilisation ability. The study aims to evaluate and compare 
the nutrient, amino acid and energy apparent digestibility coefficients (ADC) of diets which included 19.5% insect larvae 
meals from Tenebrio molitor (TM), Hermetia illucens (HI), Musca domestica (MD), Zophobas morio (ZM) or Alphitobius 
diaperinus (AD) in European sea bass (Dicentrarchus labrax) and gilthead sea bream (Sparus aurata). A diet in which fish 
meal (65%) was the only protein source was used as control (FM). Similar or slightly better digestibility was observed in 
diets TM and MD for European sea bass due to higher adjusted protein ADC, while the other nutrient ADCs were similar 
to the FM diet. Diets HI and AD exhibited worse overall digestibility compared to FM, with similar or lower ADCs. The 
ZM diet displayed moderate results with lower dry matter ADC compared to FM but higher protein ADC. Nonetheless, 
the differences in ADCs between the six diets were minute. Regarding gilthead sea bream, no differences were observed 
in the nutrient and energy ADCs, except for TM which had the lowest fat ADC. All amino acids were highly digestible in 
both fish species. Additionally, the digestibility of the sum of amino acids was not affected by the inclusion of different 
insect meals. In conclusion, our results show that, regarding nutrient digestibility, diets containing 19.5% of these insect 
meals are suitable for both fish species. This study was funded by European Union and Greek national funds through the 
National Strategic Reference Framework 2014-2020, Special Actions Aquaculture-Industrial Materials-Open innovation 
in culture (code: MIS 5045857, acronym: Entomo4fish).

 h
ttp

s:
//w

w
w

.w
ag

en
in

ge
na

ca
de

m
ic

.c
om

/d
oi

/p
df

/1
0.

39
20

/ji
ff

20
22

.s
1 

- 
T

ue
sd

ay
, D

ec
em

be
r 

20
, 2

02
2 

7:
29

:0
8 

A
M

 -
 I

P 
A

dd
re

ss
:2

17
.1

46
.1

67
.9

 

mailto:maike@nutrifly.li
mailto:mmastora@bio.auth.gr

	Foreword
	Keynotes
	Edible insects: progress and prospects
	A. Van Huis

	Science for peace: socio-economic impact of organic waste conversion by black soldier fly larvae in post-conflict areas
	K.B. Barragán-Fonseca

	Environmental impact of insect production for food, feed and beyond
	S. Smetana

	The alternative protein landscape: promises and challenges faced transitioning from start-up to scale-up
	M. Ashour

	Genotype-phenotype correlations in optimising biology: lessons learned from other domesticated systems
	C. Picard1,2, J.K. Tomberlin1,3, H. Jordan1,4, and C. Preyer1

	Safe, legal and sustainable – a European perspective on upscaling insect farming
	A. Casillas, C. Derrien, C. Muraru, and A. Grassi

	Phenotypic exploration is the tip of the iceberg: fraud, espionage, intellectual property, contamination, & legality
	J.K. Tomberlin1, C. Picard2, H. Jordan3, and C. Peyer4


	Insect as food & feed/processing, conservation & food safety of insect products
	Fate of polychlorobiphenyls in the insect Tenebrio molitor: consequences for further use as food and feed
	C. Planche1, F. Mercier1, J. Rivas1, M. Angénieux1, H. Wang1, B. Calmont2, S. Crépieux3, J. Ratel1, and E. Engel1

	Nutritional,functional,thermal characteristics and estimated shelf-life of defatted Rhynchophorus phoenicis larvae flour
	N.S. Eyenga1,2, P. Mounjouenpou2, F.A.R. Mba3, and G. Kansci1

	Industrial demonstration of an enzymatic treatment to improve protein quality in insect meal from Hermetia illucens
	A. Margenat, S. Balsells, E. Fernández, C. Fabregat, and M. Jorba

	Application of green processes and emerging technologies for the valorisation of mealworms in a biorefinery concept
	R. El Hajj1, H. Mhemdi1, K. Allaf2, C. Besombes2, and E. Vorobiev1

	Impact of the defatting and alkaline extraction steps on the physicochemical properties of house cricket proteins
	G. Pellerin, and A. Doyen

	Optimisation of industrial scale dielectric drying for stabilisation of black soldier fly larvae (Hermetia illucens)
	D. Vandeweyer1, D. Lachi1, P. Van Der Zweep2, V. Goovaerts3, C. Groffils3, M. Van Der Borght1, and L. Van Campenhout1

	Insects as a sustainable source of proteins: from raw caterpillars (Samia ricini) to protein powder
	C. Loupiac1, A. Badjona1,2, E. Mlouah1,2, C. Mudau1,2, T. Phung1,2, H. Mhemdi3, and S. Mezdour4

	Characterisation and modelling of drying of pressed larvae for animal feed
	H. Romdhana, and S. Mezdour

	Extraction of protein from caterpillar larvae by mechanical pressing assisted by pulsed electric field treatment
	H. Mhemdi1, and S. Mezdour2

	Health-promoting and unobvious properties of edible insects
	E. Zielińska

	Development of honey bee (Apis mellifera) drone larvae harvesting and processing technology
	I. Rutka, R. Galoburda, J. Galins, and A. Galins

	Effect of high hydrostatic pressure on mealworm (Tenebrio molitor) protein structure
	A. Boukil1, A. Marciniak1, S. Mezdour2, Y. Pouliot1, and A. Doyen1

	Efficiency of activated charcoal and sodium bisulphate to reduce dark-colour reaction in Tenebrio molitor protein extracts
	A. Boukil1, S. Mezdour2, Y. Pouliot1, and A. Doyen1

	Impact of soybean curd residues co-conversion by black soldier fly larvae assisted by different gut bacteria on biomass
	A.A. Soomro, M. Cai, Z.A. Laghari, L. Zheng, K. Rehman, X. Xiao, S. Hu, Z. Yu, and Z. Zhang

	Deep-fried grasshoppers a delicacy in Maiduguri north eastern Nigeria
	I.U. Gadzama1, and R.K. Ndudim2

	Microbial dynamics and quality changes during modified atmosphere storage of mealworm paste
	S. Ojha, G. Rossi, and O. Schlüter

	Assessment of low-energy electron beam (LEEB) treatment of two whole dried insect products
	D.A. Peguero1,2, T. Duewell2, B. Dubovcova3, A. Waser3, M. Gold1,2, C. Zurbrügg1, and A. Mathys2

	Insect processing towards protein rich food ingredients
	C.M.M. Lakemond

	Hermetia illucens L. larvae- associated intestinal microbes reduce the transmission risk of pathogens in pig manure
	Y. Z, X. Xiao, M. Cai, L. Zheng, F. Huang, J. Tomberlin, and J. Zhang

	Design and environmental sustainability of insect-based dairy substitutes
	A. Tello1, K. Aganovic1, O. Parniakov2, L. Leonhardt1, V. Heinz1, and S. Smetana1

	Development and characterisation of some instant infant flours with local tubers enriched with termites
	E. Nguefack Tatsinkou1, B. Fogang Zogang1, S. Ali Abderamane1, and E. Nukenine Nchiwan2

	Characterisation of black soldier fly larval protein before and after conjugation by the Maillard reaction
	B. Zozo, M.M. Wicht, V.V. Mshayisa, and J.V. Wyk

	Biochemical evaluation of the black soldier fly larvae and blow fly larvae harvested from poultry manure in Abeokuta
	E.O. Onifade, A.B. Idowu, K.O. Ademolu, and A.A. Osipitan

	Evaluation of the antidiabetic potential of a vegetable soup fortified with Tenebrio molitor protein hydrolysates
	F. Rivero-Pino1,2, F.J. Espejo-Carpio2, and E.M. Guadix2

	Purine and uric acid content in edible insects
	L. Kourimska1, M. Sabolova1, and M. Kulma2

	Comparison of fat oxidation during frozen or nitrogen atmosphere storage of black soldier fly larvae (Hermetia illucens)
	D. Vandeweyer, D. Lachi, L. Van Campenhout, and M. Van Der Borght

	Meta-analysis of the black soldier fly (Hermetia illucens) bacterial community using 16S rRNA gene amplicon sequencing
	F. Ijdema1, J. De Smet1, S. Crauwels2, B. Lievens2, and L. Van Campenhout1

	Fate of Staphylococcus aureus inoculated during rearing of black soldier fly larvae (Hermetia illucens)
	E. Gorrens, L. Van Moll, D. Vandeweyer, J. De Smet, and L. Van Campenhout

	Proximate composition and analytical taste characterisation of eight edible insects
	C. Perez-Santaescolastica, I. Van De Voorde, I. De Pril, and I. Fraeye

	Proximate, techno-functional, physicochemical and antioxidant properties of three edible insect flours from South Africa
	N. Vanqa1, V.V. Mshayisa1, and M. Basitere2

	Production of a mealworm protein ingredients by using food processes applied in the pulse and legume industries
	V. Perreault, C. Haddad, and A. Doyen

	Impact of Instant controlled pressure drop pretreatment on the texturing and drying of protein-rich yellow mealworms
	R. El Hajj1, H. Mhemdi1, K. Allaf2, C. Besombes2, and E. Vorobiev1

	Dynamic vapor sorption isotherms and isosteric heats of sorption of two edible insects
	C. Bukamba1,2, P. Malumba3, B. Kambashi4, J. Bindelle5, and F. Debaste2

	Suppression of methicillin-resistant Staphylococcus aureus by larvae of black soldier fly, Hermetia illucens
	M. Moyet1, M. Kinney2, E. Bernard2, and A. Alyokhin1

	Piloting edible caterpillars value chain development through improved drying and processing in Cameroon
	J.F. Muafor1, M. Vaxelaire2, S. Mezdour3, and P. Le Gall4

	Cricket powder as ingredient in fresh-pasta: dough properties and pasta quality
	G. Cardone, A. Marti, S. Savoldelli, D. Lupi, and C. Jucker

	Formulation and characterisation of biscuits enriched with termites (Macrotermes subhyalinus)
	D. Astaharam1, B. Fogang Zogang1, S. Ali Abderamane1, S.C. Desobgo1, M. Adamou2, and E. Nukenine Nchiwan2

	Technological and nutritional suitability of local cereals enriched with termites (Macrotermes subhyalinus) for pasta
	D. Astaharam1, B. Fogang Zogang1, S. Ali Abderamane1, Y. Doklossou2, S.C. Desobgo1, and E. Nukenine Nchiwan2

	Quality and functional properties of salt-fermented Tenebrio molitor and Protaetia brevitarsis larvae
	Y. Kim1,2, E. Oh1,2, K. Park2, and Y. Kim1,2


	Insect as feed/alternative protein sources & diet formulations
	Insect farming in support of wildlife conservation efforts in the Okapi Wildlife Reserve, D.R. Congo
	A. Franklin1, F. Sandrin2, S. Asaha2, C. Abid2, and N. Kabangu1

	Lutein bioaccumulation and bioavailability in the black soldier fly larvae
	L. Morand-Laffargue1, B. Creton2, C. Halimi1, D. Sabatier2, and P. Borel1

	Effect of feeding black soldier fly larvae products to slow growing broilers on performance and health
	A. Dörper1, H.M. Berman2, G. Gort3, M. Dicke1, and T. Veldkamp4

	The influence of different diets on growth and nutritional composition of yellow mealworm
	A. Bordiean1, M. Krzyżaniak1, M.J. Stolarski1, D. Peni1, and M. Aljewicz2

	Chicken: feed or insects, eggs or meat?
	D. Ristic1,2, W. Heines2,3, S. Rosenberger3, C. Coudron4, F. Gai5, A. Schiavone6, and S. Smetana2

	Guinea Bissau and Kenya: two examples of cooperation to implement the use of insects as feed
	L. Gasco1, S. Bellezza Oddon1, P. Cornale1, I. Biasato1, A. Resconi1, Z. Loiotine1, S. Tini2, E. Beuzer3, G. Sartor3, C. Tendi4, and A. Schiavone1

	Piloting insect-to-fish farming systems in Nigeria
	J.L. Pechal1, S. Valle De Souza2, M.E. Benbow3, A. Bennett4, O.B. Adedeji5, and B.T. Omonona6

	Local and regional black soldier fly rearing potential in Uganda
	D.R. Amulen1,2, P. Vudriko1, J. Mwangi1, J.L. Pechal3, and M.E. Benbow3

	Near infrared spectroscopy for the prediction of nutritional composition of black soldier fly larvae
	S. Alagappan1,2, D. Cozzolino2, D. Mikkelsen3, P. James4, S.M.O. Mantilla2, O. Yarger5, and L. Hoffman1,2

	Slaughtering performance of medium-growing chicken fed black soldier fly live larvae
	V. Bongiorno1, M. Gariglio1, V. Zambotto2, E. Cappone3, I. Biasato3, S.B. Oddon3, N. Kalkan4, D. Soglia1, C. Forte1, M. Renna1, L. Gasco3, F. Gai2, C. Coudron5, and A. Schiavone1

	Digestibility of defatted insect meals in rainbow trout aquafeeds
	L. Gasco1, C. Caimi1, A. Trocino2, C. Lussiana1, S. Bellezza Oddon1, V. Malfatto1, R. Anedda3, G. Serra4, I. Biasato1, A. Schiavone5, F. Gai6, and M. Renna5

	Improvements in growth, welfare and gut microbiome in broilers supplemented with BSF larvae at commercial scale
	E. De Castro1,2, D. Dekleva2, G. Ritson2, D. De Lima2, S. Hutton2, E. Green2, and M. Pipan2

	Partially defatted black soldier fly meal inclusion in Pacific white shrimp diets: effects on growth performances
	C. Guidou1, C. Trespeuch1, E. De Swaef2, and J. Dantas Lima2

	Influences of fish and defatted black soldier larvae meal diets on the growth of juvenile Chinese soft-shelled turtles
	L. Lusheng, J. Zhang, R. Shang, and G. Wang

	Insect meal in layer chicken diet enhances growth, egg production, egg quality, meat quality and farmer profitability
	C.M. Tanga1, L.K. Wamai2, I.M. Osuga3, M.M. Kidoido1, S. Subramanian1, and S. Ekesi1

	Effects of Desmodium intortum and black soldier fly larvae-based meal on sensory and physicochemical parameters
	M.M. Mutisya, S.B.S. Baleba, J.N. Kinyuru, C.M. Tanga, M. Gicheha, G. Hailu, D. Salifu, J. Egonyu, and S. Niassy

	Updated insights on marketing of insect as feed focused on insect-based pet food applications
	R. Steven, L. Wein, and H. Abu Bakar

	Nutrient digestibility of diets containing five different insect meals in gilthead sea bream and European sea bass
	M. Mastoraki1,2, N. Panteli2, Y.P. Kotzamanis3, L. Gasco4, S. Chatzifotis1, and E. Antonopoulou2

	Transfer of aflatoxins and heavy metals to egg and meat of laying hens fed fly larvae reared on contaminated substrate
	M. Heuel1, M. Kreuzer1, I.D.M. Gangnat1, E. Frossard1, C. Zurbrügg2, J. Egger2, B. Dortmans2, M. Gold2,3, A. Mathys3, J. Jaster-Keller4, S. Weigel4, C. Sandrock5, and M. Terranova1,6

	Modulation of medullary body morphology and positive remodelling of artery by BSF fed chicken femur bone
	I. Jahan1, R. Kuroda1, H. Mishima1,2, K. Kawasaki1, H. Fujitani3, and Y. Matsumoto1

	Effect of rearing substrate on growth performance and body composition of black soldier fly larvae
	K.M. Eggink, J. Dalsgaard, I. Lund, and P. Bovbjerg Pedersen

	Fatty acid profile, physical and sensory characteristics of eggs produced by hen fed on black soldier fly larval meal
	J.M. Mwangi, J.N. Kinyuru, P.K. Kahenya, I.M. Osuga, C.M. Tanga, E.K. Sumbule, M. Dickie, C.J. Changeh, and J.J. Van

	Results of palatability, digestibility and maintenance with black soldier fly larvae ingredients in dog food
	B. Ewankiw

	Black soldier fly product-specific interactions with Lactobacillus plantarum in the diet of layers hens
	N. Mincheva1, P. Hristakieva1, I. Ivanova1, K. Velikov1, and A. Petrova2

	Use of yellow mealworm as a protein source on growth performance in growing lambs
	L.E. Robles Jimenez1, S. Angeles2, A.H. Ramirez-Perez2, B. Fuente2, J.M. Pino-Moreno2, E. Cardoso-Gutierrez1, I.A. Dominguez-Vara1, and M. Gonzalez Ronquillo1

	Black soldier fly lipids in pet nutrition
	G. Kotob1, N. Sluczanowski2, S. Anusha Siddiqui3,4, N. Martin Tome1, M. Dalim1, P. Van Der Raad1, K. Aarts1, A. Paul1, and G. De Blasis1

	Sustainable mealworm rearing in China for insect ingredient produced for pets
	Y.Z. Liu

	Evaluation of black soldier fly larvae protein as substitute of poultry by-product meal in kibble diets for dogs
	B.A. Loureiro1, A. Paul2, M. Dalim2, R.K.N. Cardoso1, E.L. Santos Neto1, and A.Z. Restan1

	Community development programme on sustainable production of insects as feed to support animal sector in western Kenya
	N. Ayimba1, F. Kimanthi2, R.W. Githua2, M. Ayieko3, C. Tanga4, E. Adenya1, E. Nyakeri3, and L. Gasco5

	Insect protein as a base for starter feed in aquaculture
	I.I. Istomin

	The influence of high doses of insect PAP from black soldier fly (Hermetia illucens) on slaughter performance of chicken
	T. Bakuła1, D. Murawska2, and R. Gałęcki1

	Black soldier fly larvae fat affects the microecosystem of the broiler chicken gastrointestinal tract
	B. Kierończyk1, M. Rawski2, Z. Mikołajczak1, A. Józefiak3, and D. Józefiak1

	Sensorial evaluation of breast of chicken reared in organic system and supplemented with live black soldier fly larvae
	V. Zambotto1, V. Bongiorno2, M. Gariglio2, L. Gasco3, G.M. Daniele4, M. Cianciabella4, A. Schiavone2, F. Gai1, C. Coudron5, and S. Predieri4

	Rheology and consumer acceptability of cricket (Acheta domesticus) enriched chapatti in Bangladesh
	H. Khatun1, S. Lievens1,2, M.V.B. Borght1, and J. Claes1

	Effects of Hermetia illucens live larvae as environmental enrichment on poultry gut health
	E. Colombino1, M. Perotti1, S. Bellezza Oddon2, I. Biasato2, V. Bongiorno1, M. Gariglio1, A. Schiavone1, M. Renna1, L. Gasco2, M.T. Capucchio1, and L. Zaniboni3

	Inclusion of live black soldier fly larvae in poultry diet: impact on growth performance
	C. Tognoli1, S. Bellezza Oddon2, M. Renna3, A. Schiavone3, S. Cerolini1, L. Gasco2, and L. Zaniboni1

	Inclusion of black soldier fly meal (Hermetia illucens) fed with different substrates in feed for European Seabass
	R. Alcaraz, A. García, and M.D. Hernández

	Inclusion of complete or reduced-chitin black soldier fly meal (Hermetia illucens) in feed for European Seabass
	R. Alcaraz, I. Lozano, and M.D. Hernández

	Formulating and characterisation of local enteral foods in Cameroon enriched with Macrotermes subhyalinus
	H. Mouktarou1, B. Fogang Zogang1, P.G. Bahila Saflang2, S. Ali Abderamane1, and E. Nukenine Nchiwan2

	Effect of the rate of incorporation of insect powder (Gryllus campestris) on the feed value of pellets for fish
	D. Tize1, B. Fogang Zogang2, S. Labaran2, S. Ali Abderamane2, F. Tendonkeng3, and E. Nukenine Nchiwan1


	Insect production systems/genetics, nutrition, physiology, health & ethics
	Influence of strain genetics on larval performance and bioconversion efficiency for Hermetia illucens
	L. Broeckx1, L. Frooninckx1, S. Berrens1, A. Wuyts1, C. Sandrock2, and S. Van Miert1

	Can we ensure a humane death for black soldier fly larvae used in food and feed?
	E.C. Rowe, E. De Castro, and M. Pipan

	Influence of larval density on estimated digestibility of a standard diet in black soldier fly (Hermetia illucens)
	J.B. Guillaume1,2,3, S. Mezdour4, F. Marion-Poll2,5, C. Terrol3, and P. Schmidely1

	Metatranscriptomics of black soldier fly (Diptera: Stratiomyidae) larvae during host feeding and fasting
	F. Yang1, L. Zheng2, J. Tomberlin1, and H. Jordan3

	The role of high-energy diets in growth priming of the black soldier fly larvae
	D. Fundi, P.T. Jaganath, and M.J. Zorrilla

	A full sib design is a practically feasible way to estimate genetic parameters in black soldier fly (Hermetia illucens)
	A.C. Bouwman1, J.E. Nugroho2,3, D. Wongso1, J. Van Schelt2, B.A. Pannebakker4, B.J. Zwaan4, and E.D. Ellen1

	De novo transcriptome sequencing and analysis of Ruspolia differens midgut varies with diet and sex
	T. Fombong1, F. Van Nieuwerburgh2, Y. Gansemans2, and J. Vanden Broeck1

	Black soldier pupae size – key to productivity & performance?
	M.R. Adibah, M.M. Noor Shazleen Husnie, J. Jone, A.K. Dona, and M.J. Zorrilla

	Social distancing: assessing the optimal 3D mealworm density
	J. Claeys, C.L. Coudron, and D. Deruytter

	Dose-response effects of starch in chicken excreta on Musca domestica larval performance and bioconversion efficiency
	L.W. Pisa, D.G.A.B. Oonincx, G. Bosch, and W.H. Hendriks

	Adventurous or conservative: inbreeding or outbreeding preference and its consequences for Tenebrio molitor
	D. Deruytter1, C. Adamaki-Sotiraki2, C.L. Coudron1, C. Rumbos2, and C. Athanassiou2

	Significant heritability of larval lipid storage in the housefly and its implication for breeding programs
	F. Boatta1, J.A.H. Smit1, M.A.W.M. Lautenschutz1, E.D. Ellen2, and J. Ellers1

	Agar as a nutrient carrier: a means for targeted delivery of nutrients to mealworms?
	C.I. Rumbos1, C. Adamaki-Sotiraki1, G.V. Baliota1, D. Deruytter2, P. Soulioti1, I. Karapanagiotidis3, and C.G. Athanassiou1

	Experimentally evolving lean houseflies: a novel approach to select for insect larvae with reduced lipid content
	F. Boatta, J.R. Van Hal, and J. Ellers

	Young cricket production: separate, stabilise, then scale up
	R.D. Selby

	The impact of diet on black soldier fly (Diptera: Stratiomyidae) thermal tolerance and preference is stage dependent
	C. Li, T.W. Rusch, A.J. Dickerson, A.M. Tarone, and J.K. Tomberlin

	Results of a genetic improvement program of Hermetia illucens for increased larval weight – industrial applications
	E. Facchini1, K. Shrestha2, E. Van Den Boer2, P. Junes2, G. Sader2, K. Peeters1, and E. Schmitt2

	Fat vs oil supplementation of insect feed: effect on mortality, insect growth and FA composition
	D.A. Tzompa-Sosa1, F. Janssens1, K. Dewettinck1, and G. Smagghe2

	Unnatural selection – consequences of the evolutionary selection occurring inside black soldier fly rearing facilities
	H.M. Smith, and D. Quach

	Revivable eggs by cryopreservation for insect production enhancement
	A. Gligorescu1, C.H. Fischer1, K.K. Dam-Nielsen1, A. Baumann2, S. Chen2, J.-W. Heesakkers2, I. Alyagor3, Y. Politi3, and Y. Gilad3

	Population genetics and domestication of the black soldier fly (Hermetia illucens)
	T.N. Generalovic1, C. Sandrock2, B. Roberts3, M. Hauser4, M. Pipan5, R. Durbin6, and C.D. Jiggins1

	Lifetime macronutrient intake of Gryllodes sigillatus: which protein to carbohydrate ratio maximises yield?
	M.J. Muzzatti, S.J. Harrison, C.T. Brittain, H. Brzezinski, C.C. Stabile, H.A. MacMillan, and S.M. Bertram

	Reproductive success of black soldier fly exposed to different macronutrient diet profiles and population densities
	A. Malawey, T. Freel, K. Harrison, L. Koutsos, and A. McComb

	Developing protein libraries – a tale of unidentified proteins
	J.L. Gathercole, E. Sawicka, C. Hefer, C. O’Connor, and M. McNeill

	Evaluating Tenebrio molitor’s productivity with different wheat by-products diets for standardised nutritional assays
	N. Paris1, N. Hotte2, K. Adjallé1, D. Deruytter3, L. Gasco4, and L. Hénault-Éthier1,2

	Evaluation of peal millet (Cenchrus americanus) as an alternative feed substrate for field cricket (Gryllus campestris)
	R. Musundire, N. Mashavakure, and H.R. Mahamba

	Habitat-centric versus species-centric approaches to edible insects for food and feed
	G. Davidowitz

	Determination of the calorimetric potential of yellow mealworms in a mass rearing context
	E. Poulhes1, V. Ageorges1, L. Tournier1, S. Crepieux1, and C. Montaurier2

	Growth performance of Tenebrio molitor sexed and non-sexed
	L.E. Robles Jimenez1, M. Hernandez-Martinez2, J.M. Pino-Moreno2, and M. Gonzalez Ronquillo1

	Effect of graded levels of Imbrasia belina meal on blood lipid profile, bone morphometric and mineral content of broiler
	I.F. Jaja1,2, and S. Moyo2

	Influence of self-selection of feeding substrates by T. molitor larvae on nutrient intake and growth rate
	C. Grotheer, N. Kröncke, L. Gaus, and R. Benning

	Optimal dietary protein to carbohydrate ratio for black soldier fly larvae
	K.M. Eggink, and J. Dalsgaard

	Phase-feeding with Torula yeast modulates the production cycle in black soldier fly (Hermetia illucens)
	F. Gallant, G.W. Vandenberg, and M.-H. Deschamps

	Yeast rich residuals from local beer, rum and kombucha production as supplements in yellow mealworm diet
	B. Reid1, N. Hotte2, and L. Hénault-Éthier1,2

	Value and increased performance of black soldier fly mass-rearing farms
	S. Dimitrova

	The inhibitory effect of tofu developed from Tenebrio molitor larvae on dexamethasone-induced muscle atrophy
	E. Oh1,2, W. Park3, and Y. Kim2

	Polygamy in Hermetia illucens
	D. Bolduc, C. Bolduc, L.-F. Chavez-Salcedo, S. Perez-Cortez, J. Savard, and C. Warburton

	Towards a better understanding and predictability of pupation in Hermetia illucens
	C. Bolduc, D. Bolduc, L.-F. Chavez-Salcedo, S. Perez-Cortez, J. Savard, and C. Warburton

	Agricultural entomophagy: insect rearing for human consumption and feed
	E.N. Jenkins, T. Tolosa, and S.A. Zebelo


	Insect production systems/processing organic side streams & waste management
	Effects of microplastics on manures processing by black soldier fly larvae
	J. Ducarme1, T. Henris1, Y. Toktas1, S. Benali2, R. Mincheva2, J.M. Raquez2, and M. Gosselin1

	Research and application of organic waste conversion by black soldier fly larvae and microbes
	J. Zhang, M. Cai, L. Zheng, F. Huang, J.K. Tomberlin, H.A. Van, and Y. Zinu

	Biowaste conversion and growth of BSF larvae on substrates containing similar crude protein content
	T. Veldkamp1, K. Van Rozen2, E.F. Hoek - Van Den Hil3, P. Van Wikselaar1, A. Rezaei Far1, I. Fodor1, H.J.H. Elissen2, and R.Y. Van Der Weide2

	Oyster mushroom-fermented corn stover in feed impacts cricket growth performance and micronutrient bioavailability
	M. Ventura1, L. Holland2, T. Weir2, and V. Stull1

	Autonomous modular waste management infrastructure using black soldier flies
	O.Y. Yarger, and L.C. Chao

	Effect of food attractants on the oviposition rate of the black soldier fly (Hermetia illucens)
	J. Zim1, H. Chkih1, P. Lhomme2,3, M. Sarehane1, R. Elaini4, and R. Bouharroud5

	Life-history traits of the black soldier fly reared on differing diets: from larval development to egg production
	S.F. Laursen1, C.A. Flint2, S. Bahrndorff1, T.N. Kristensen1, and J.K. Tomberlin2

	Zero waste protein factories: leveraging biology to empower the industry for waste-to-protein conversion on-site
	K. Unger

	Influence of (micro)plastics on black soldier fly larvae (Hermetia illucens) growth performance and bioconversion
	S. Lievens1,2, G. Poma1, L. Frooninckx3, L. Van Campenhout2, A. Covaci1, and M. Van Der Borght2

	INSECT4CITY: benefits and risks of insect-based bioconversion for recycling bio-waste from urban and peri-urban areas
	E. Engel1, C. Planche1, R. Thomopoulos1, C. MacOmbe1, C. Nielsen-Leroux1, P. Bazoche1, C. Bressac2, A. Donkpegan1, B. Meda1, S. Mezdour1, S. Harchaoui1, G. Boue1, M. Berri1, P. Schlich1, S. Skiba1, J.-P. Steyer1, and P. Borel1

	Brewing by-products as rearing substrates for black soldier fly: effects on larval growth and conversion efficiency
	I. Biasato, S. Bellezza Oddon, Z. Loiotine, A. Resconi, C. Caimi, V. Bongiorno, A. Schiavone, and L. Gasco

	Agricultural systems of the future – sustainability through connecting insects, plants, and fish production systems
	C.M. Geilfus1, C. Herrmann2, A.J. Hempel3, P. Feindt1, W. Kloas4, U. Schmidt1, H. Mempel5, I. Mewis1, W. Yakti1, V. Dietze1, D. Dannehl1, B. Buchholz2, J.T.W. Chen1, J.F. Cerdas2, and C. Ulrichs1

	Effect on environmental impact of circular feed inclusion in large-scale production of Alphitobius diaperinus
	N. Gianotten1, G. Berteletti1, N. Steeghs1, A. Parodi2, and I. De Boer2

	Evaluation of waste-based substrates for a black soldier fly farm in Guinea-Bissau
	A. Resconi, S. Bellezza Oddon, I. Biasato, Z. Loiotine, C. Caimi, and L. Gasco

	Conversion of canteen waste along one year operated by black soldier fly larvae for evaluating heavy metal accumulation
	F. Grosso1, M. Meneguz1, N. Regalli2, and E. Calà2

	Microbiological impact of heat treatment on supermarket waste as substrate for black soldier fly (Hermetia illucens)
	N. Van Looveren, D. Vandeweyer, L. Verbaet, and L. Van Campenhout

	Evaluating 15 different by-products from greenhouse production as a wet feed for the yellow mealworm
	C.L. Coudron1, S. Craeye1, D. Deruytter1, J. Claeys1, and M. Van Der Borght2

	Ammonia pretreatment of agri-food wastes to enhance black soldier fly larvae bioprocessing performance
	D.A. Peguero1,2, A. Endara2, M. Gold1,2, C. Kunz3, M. Niu3, C. Zurbrügg1, and A. Mathys2

	Black soldier fly larvae transform blends of dairy manure and soybean curd residue
	K. Rehman1,2, M. Cai1, A. Aziz Somroo1,3, L. Zheng1, J. Zhang1, C. Hollah4, K. Wiesotzki4, and V. Heinz4

	Valorising potato waste using black soldier fly, Hermetia illucens
	A. Alyokhin, M. Moyet, and A. Buzza

	Mealworm productivity and nutritional value upon growth on varying grain residues
	L. Hénault-Ethier1,2, N. Hotte1, A. Fortin1, S. Claveau3, M.-H. Deschamps4, and G. Vandenberg4

	Characterisation of penicillin bio-degradation in solid waste treatment by Hermetia illucens L. larvae
	F. Li, J. Zhang, and M. Cai

	Limitations in the usage of organic waste in black soldier fly large-scale insect rearing systems and research relevance
	C.A. Ochoa Sanabria, G.L. Olson, and A. Vickerson

	Mechanisms of ciprofloxacin degradation by black soldier fly larvae with associated intestinal microorganisms
	C. Yang, S. Ma, F. Li, L. Zheng, J.K. Tomberlin, Z. Yu, M. Fan, and M. Cai

	Gas emissions from food waste conversion process by using black soldier fly larvae (Hermetia illucens)
	X. Kong, M. Ye, J. Du, C. Wang, and X. Ye

	A novel BSF production technique for outdoor waste treatment
	L.M. Scarr, A. Katikati, and A. Steenkamp

	The emission of greenhouse gases and ammonia during the processing of organic substrates by black soldier fly larvae
	A.I. Bastrakov1,2, I.V. Sokolov2, I.N. Abalakin2, Y. Matiuhin3, K.B. Gongalsky1, M.V. Vechersky1, N.V. Kostina1, and A.S. Zaitsev1

	Multicriteria overlay to identify favourable regions for black soldier fly larvae bioconversion worldwide
	M. Gold1,2, S. Diener1, R. Siber1, C. Zurbrügg1, and A. Mathys2

	Intensified utilisation of BSF larvae for conversion of mycotoxin-contaminated maize into valuable protein sources
	C. Kipkoech1,2, J. Wesonga1, J. Jaster-Keller2, S. Weigel2, C. Gottschalk2, and R. Maul3

	Sustainability aspects of waste-based small-scale insect rearing
	J. Golaszewski, R. Gałęcki, E. Olba-Zięty, W. Miąskowski, and W. Komar

	Inclusion of 21 by-products for rearing Hermetia illucens: microbiological analysis
	Z. Loiotine, I. Biasato, S. Bellezza Oddon, A. Resconi, C. Caimi, D. Nucera, A. Ferrero, and L. Gasco

	Cellulose decomposition from the livestock manure by Hermetia illucens L. (Diptera: Stratiomyidae)
	J. Z, N. Li, Z. Luo, M. Cai, L. Zheng, H. Feng, and J. Zhang

	Effect of six isoenergetic, isonitrogenous, and isolipidic by-product-based diets on larvae performance
	S. Bellezza Oddon1, I. Biasato1, A. Resconi1, Z. Loiotine1, C. Caimi1, L. Zaniboni2, and L. Gasco1

	POWERFOOD: enhancement of thermal energy from biogas for the integrated production of proteins
	L. Gasco1, S. Bellezza Oddon1, Z. Loiotine1, A. Resconi1, F. Adani2, M. Mellano3, E. Camelin3, A. Chiabrando3, and I. Biasato1

	Multifaceted approach to high fibre waste management using black soldier fly larvae
	P. Yadav

	Turning waste into protein-based materials by using black soldier fly larvae: the RICH project
	D. Bruno1, M. Orlando1, G. Molla1, L. Pollegioni1, E. Testa2, E. Fasoli2, M.S. Galimberti2, V. Torretta1, A. Vezzulli1, U. Giese3, M. Casartelli4, and G. Tettamanti1

	Heavy metals content in the Hermetia illucens larvae after various feed substrates processing
	I.N. Abalakin1, A.I. Bastrakov1, I.V. Sokolov1, and Y. Matiuhin2

	Valorisation of waste by-products from olive pomace industry by using black soldier fly larvae as bioconverter
	G.I. Ascrizzi1, F. Grosso2, R. Fortina1, and M. Meneguz2

	Growth of black soldier fly larvae (Hermetia illucens) on heat treated supermarket waste
	N. Van Looveren1, D. Vandeweyer1, L. Frooninckx2, S. Van Miert2, and L. Van Campenhout1

	Processing side streams from the agri-food chain with black soldier fly (Hermetia illucens) larvae
	C.L. Coudron, D. Deruytter, and J. Claeys

	Characterisation of hatchery residues to implement pre-treatment and black soldier fly larvae bioconversion
	M. Dallaire-Lamontagne1, B. Diarra2, J.-M. Allard-Prus2, J. Lavoie2, M. Koné2, G.W. Vandenberg1, L. Saucier1, and M.-H. Deschamps1

	Valorisation of pretreated biogas digestate with black soldier fly (Hermetia illucens) larvae
	C. Pas1,2,3, D. Brodeur4, M.-H. Deschamps2, Y. Lebeuf2, K. Adjalle4, S. Barnabé5, M. Eeckhout1, G. Vandenberg2, and C. Vaneeckhaute3

	Effects of different larval densities of the black soldier fly in two types of livestock manures
	B. Pisa1, R. Castelfranchi2, J. Pisa1, and T. Mastrangelo2

	The window of accessibility, a framework for bioconversion with Hermetia illucens
	Y. Sageau, D. Bolduc, C. Bolduc, L.-F. Chavez-Salcedo, S. Perez-Cortez, J. Savard, and C. Warburton

	Improving Tenebrio molitor rearing performance and frass composition using carrot or mill residues:hemp meal diet
	J. Larouche, V. Banville, and C. Lavigne

	Modelling utilisation of typical past due protein-rich waste streams by black soldier fly at a semi-industrial scale
	Y. Matiuhin1, A. Halpern1, K. Fotiev1, T. Guerabli1, I. Abalakin2, A. Bastrakov2, I. Sokolov2, and A. Babitsky1

	Influence of different suboptimal feeding regimes on the performance of black soldier fly (Hermetia illucens)
	N. Ribeiro1,2, R. Costa1,3, and O.M.C.C. Ameixa2

	Safety and bioconversion efficiency of aflatoxin contaminated maize by black soldier fly larvae
	M. Gold1, K. Niermans2,3, N. Nyirarwego4, F. Jooste5, L. Stanford5, F. Uwamahoro4, E. Hoek2, B. Wilde6, J. Six6, M. Wanja5, A. Mathys1, and K. Nishimwe4


	Insect production systems/optimisation, engineering, automatation & security
	Influence of substrate protein content on T. molitor larvae composition and determination by near infrared spectroscopy
	N. Kröncke, and R. Benning

	Practical guide to commercial BSF farming
	B. Holtermans

	Multi-objective integrated decision support tool for SUstainable INsect CHAINs production
	A. Bhatia1,2, N. Mouhrim3, A. Green4, D.A. Peguero4, A. Mathys4, A. Tonda3, and S. Smetana2

	Enhancing control and hygiene with a dark cage/love cage-system for a black soldier fly nursery
	S. Diener1, B.M.A. Dortmans2, and C. Zurbrügg1

	Ready-to-use packages of suspended BSF neonates with extended shelf-life for decentralised and scalable insect farming
	I. Alyagor, Y. Politi, M. Biton, V. Berkun, and Y. Gilad

	Evaluation of various feed additives and wet feeds for the development of Alphitobius diaperinus larvae
	G.V. Baliota1, C.I. Rumbos1, A.A. Anastasiadis2, and C.G. Athanassiou1

	Optimisation of energy efficiency of industrial insect production with emphasis on climate control system (EntoPower)
	J.L. Andersen1, C.H. Fischer1, L.L. Heckmann2, J. Fynbo3, and H. Katz4

	Effect of Bokashi fermentation on Hermetia illucens (Diptera: Striatomidae) development and microbiome
	M. Gebiola1, A. Garnica1, Z. Clark1, A. Robles1, D. Pagliaccia2, J.K. Tomberlin3, Q. McFrederick1, and K.E. Mauck1

	Influence of temperature on some selected life history parameters of the African Palm Weevil larvae Rhynchophorous phoen
	J.P. Anankware, and S. Debrah

	The effect of variability on productivity
	R. Kok

	Impact of storage method on survival of early instar BSF larvae
	V. Wiklicky, and C. Lalander

	Exploration of the effect of UV illumination on the production of house crickets (Acheta domesticus)
	M. Psarianos1, A. Fricke2, S. Ojha1, and O. Schlüter1,3

	Impacts of oviposition substrate availability on mating frequency and fertile egg production in the black soldier fly
	N.B. Lemke, and J.K. Tomberlin

	Insect farm design and good practices – making insect farming innovation accessible and scalable
	L. Wein, A. Nabil, B. Mishra, F.X. Tan, N. Bin Hamid, and A. Baharozaman

	Data collection software for black soldier fly farming operations: empowering production teams with data
	R.W. Woodcock

	A robust rearing crate system for black soldier fly production
	F.C. Yang1, Y.Z. Liu1, and M. Breitensteiner2

	How to treat insects when they come into the world
	C. Divya

	The importance of implementing life cycle performance control points in a large-scale black soldier fly nursery
	B.M.A. Dortmans, and C. Emhart

	Production optimisation of edible insects in Québec: challenges and potential solutions
	F. Vozy, A. Lepage, and S. Simard

	Substrate physical properties as a driver for black soldier fly larvae growth rate
	W. Yakti1, M. Müller1, M. Klost2, and C. Ulrichs1

	Time to hatch a new colony maintenance plan? – age impacts reproductive output for Hermetia illucens
	A.J. Dickerson, N.B. Lemke, C. Li, and J.K. Tomberlin

	Too hot, too cold: scaling effects and standardised research for industry relevance
	J.C. Wray, D.J. April, and G.L. Olson

	Scaling up production and processing equipment for yellow mealworm farming
	A. Fortin1, L. Hénault-Ethier1, É. Normandin1, and H. Hausler2

	Optimising insect rearing chain through the development of a model-driven decision support system
	M. Tapio, S. Heiska, M. Karhapää, and J. Niemi

	Impact of container size and feed administration on Hermetia illucens rearing performance
	S. De Milano, S. Savoldelli, D. Lupi, S. Malabusini, and C. Jucker

	Preference of Hermetia illucens oviposition sites in industrial breeding context
	S. Perez-Cortez, C. Bolduc, D. Bolduc, L.-F. Chavez-Salcedo, J. Savard, N. Vachon, and C. Warburton

	Optimising of the black solider fly oviposition using new odour attractants and egg collectors
	N.N. Moghadam1, Q.T. Nguyen1, J.L. Andersen1, Y. Gilad2, J. Fynbo3, and A. Gligorescu1

	Dry processing of insects – how does it work in theory and praxis
	A. Kühl, and B. Pütz

	What breaks the temperature size rule – maggot heat matters
	C. Li, T.W. Rusch, A.M. Tarone, and J.K. Tomberlin

	Impact of starving time on the fitness of black soldier fly (Diptera: Stratiomyidae) neonates
	J.S.O. Oliveira, and E.R.C. Carbognin

	Harnessing integrated multitrophic ecological services for food production in deep space and remote regions on Earth
	B. Baril, M. Dallaire-Lamontagne, L. Auger, and J. Lavoie


	Harvesting & traditional role of eating insects/sustainable consumption & food security
	Consumer acceptance in insect-based food and feed in Europe – a choice experiment
	M.L. Nikravech1, B. Rumpold1, A.I. De Almeida Costa2, R. Zanoli3, E. Cubero Dudinskaya3, C. Simao2, L.M. Cunha4, and N. Langen1

	Beetle grubs as a source of food and feed in western Kenya: cultural practices and nutritional status
	J.P. Egonyu1, M.N. Wanjala1,2, R.R. Olubowa1, M. Orinda2, J.M. Nyongesah2, C.M. Tanga1, X. Cheseto1, M. Kassie1, and S. Subramanian1

	Entomophagy in Myanmar: factors affecting consumption of edible insects as food
	M. Thu Thu Aung, and J. Dürr

	Perspective for edible caterpillar consumption in R.D. Congo
	R. Caparros Megido, F. Madamo Malasi, P. Nsevolo, G. Numbi, and F. Francis

	Entomophagy in western Kenya: the role of psychological and cultural factors
	M. Ibrahim1, K. Mulungu2, M. Kassie2, and Z. Abro2

	Edible insects in sensory-based and co-creative food systems pedagogy
	M.L. Wade

	Indigenous knowledge on medicinal plants to identify insect herbivores with beneficial bioactive activity
	C.T. O’Connor1,2, J.L. Gathercole1, M.R. McNeill1, M.H. Bowie2, and J.D. Morton2

	Manual harvesting of desert locusts as a scalable farmer-first nature-based response promoting food security
	L. Stanford1, F. Jooste1, G. Campbell Flatter2, K. Poore3, M. Gicheha4, and R. Vaughn5

	COVID-19 and entomophagy in DRC: contribution of edible insects to a more resilient local food system
	P. Nsevolo1,2, N. Kiatoko3, M. Kambashi1, F. Francis2, and R. Caparros Megido2

	Inventory reveals wide biodiversity of edible insects in the Eastern Democratic Republic of Congo
	J. Ishara1,2, R. Ayagirwe2, K. Karume2, G.N. Mushagalusa2, D. Bugeme3, S. Niassy4, P. Udomkun5, and J. Kinyuru1

	Caterpillars consomed in Masi-Manimba territory (Kwilu), Democratic Republic of the Congo
	F. Madamo Malasi1, F. Malaisse1, P. Latham2, F. Francis1, and R. Caparros1

	Survey of edible insects, with reference to harvesting methods, practices and consumption technology in Benin
	K.T.F. Fassinou1, R.S.E. Ganta1, M.V. Hintenou1, A.H. Bokonon-Ganta1, S. Crabeck2, and M. Gosselin3

	Pesticide residues were not found in the Mexican Chapulin (Sphenarium purpurascens) harvested from cornfields
	D. Hernández-Rodriguez, B. Osorio-Carballo, F. Fernadez-Tepach, and G. Melgar-Lalanne

	Distribution and evaluation of the nutritional potential of edible insects in Djerem (Adamaoua-Cameroon)
	R. Nguildakai1, B. Fogang Zogang2, A. Waimane1, S. Ali Abderamane2, M. Adamou1, and E. Nukenine Nchiwan1


	Perception, marketing & economics
	Does scale really matter – modelling different black soldier fly facility operations
	S. Diener1, M.G.P. Grau2, and C. Zurbrügg1

	Analysis of costs and revenues of insect farms in the Netherlands
	H.H. Niyonsaba1, I. Vermeij2, I. Groeneveld2, J. Höhler1, H.J. Van Der Fels-Klerx1, J. Kooistra1, and M.P.M. Meuwissen1

	Promoting insects for food and feed in Myanmar: TV cooking shows and social media promotions
	D.J. Allan, E. Phyu, and K.M. Wai

	Introducing edible insects into animal feed in Cameroon – a new opportunity?
	P.M. Polepole1, L. Laroumagne2, S. Mezdour3, J.F. Muafor4, L.B. Tonfack4, and P. Le Gall5

	Visual history of ideas about insect-related consumables: the case of Dactylopius coccus and Ophiocordyceps sinensis
	M.F. Gonzalez Rodriguez

	The effect of labelling and visual properties on the acceptance of foods containing insects
	K. Modlinska1, D. Adamczyk2, D. Maison2, K. Goncikowska1, U. Altuntas2, and W. Pisula1

	Packaging communication as a tool to reduce disgust at edible insect
	S. Floto-Stammen, B. Stroh, and N. Naranjo-Guevara

	Development of a lexicon and sensory profiles for edible insects commercially available in Australia
	I. Bless1,2, S.E.P. Bastian2, J. Gould1, Q. Yang1, and K. Wilkinson2

	’I am Flexigan’: identifying pioneers groups for insect consumption
	N. Naranjo-Guevara, T. Spiker, S. Ilbertz, and S. Floto-Stammen

	Navigating the governance and commercialisation pitfalls in edible insect informal crossborder trade
	J.G. Sekonya1, and R.P. Wynberg2

	Obstacles to accepting insects as human food in three nations – Australia, Germany and Japan
	D. Bogueva

	Insect-Fed: an alliance for the promotion and certification of insect-based foods and feeds
	C. Emhart, C. Scarinci, and A. Florenzano

	North American consumer acceptance of insect feed ingredients in pet food
	B.F. Jowett, and J. Kaminsky

	Updated insights on marketing of insect as feed focused on insect-based pet food applications
	L. Wein, S. Yusnaieny, R. Steven, and F. Cornu

	Insect school: a way to move the BSF industry forward
	B. Holtermans

	Farmers’ willingness to pay for commercial insect-based poultry feed attributes in Kenya – a choice-experiment method
	A.O. Okello1,2, D.J. Otieno2, J.M. Nzuma2, M.K. Kidoido1, and C.M. Tanga1

	Farmers’ perceptions of commercial insect-based feed for livestock production in Ghana
	I. Nunoo1, and D. Adomaa2

	Quality of edible insects seen by Belgian academics
	L. Detilleux1, A. Le Luc2, L. Andres2, T. Dogot1, F. Francis3, and R. Caparros Megido3

	Insect-based feed for aquaculture products: an investigation of Italian consumers level of consciousness and acceptance
	R.R. Roccatello, I.E. Endrizzi, E.A. Aprea, and S.D. Dabbou

	Market opportunities of BSF insect frass
	T.H.J. Kapteijns

	Level of the concreteness of insect information on packaging and impact on product preference and evaluation
	F. Thomas, P. Richard, F. Focone, G. Pantin-Sohier, D. Marquis, and A. Hedhili


	Biotechnology & non-food applications of insect
	Functional properties, bioactivity and ionic dye absorption of chitosan produced from house crickets with novel methods
	M. Psarianos1, N. Marzban1, S. Ojha1, R. Schneider1, and O. Schlüter1,2

	Evaluation of chitin extraction with a green method from exuviae and imago matrix from black soldier fly breeding
	M. Meneguz1, F. Grosso1, G. Colombo Dugoni2, and M. Ferro2

	Biocontrol potential of black soldier fly (Hermetia illucens L.) frass against Fusarium and Verticillium wilt of tomato
	C.R. Brakspear

	Influence of residues from black soldier fly (Hermetia illucens) rearing on the plant-associated soil microbiome
	A. Fuhrmann1,2,3, B. Wilde3, S. Kantengwa4, M. Konlambigue4, B. Masengesho5, M. Gold2,6, A. Mathys2, J. Six3, and M. Hartmann3

	Nutrient quality and maturity status of frass fertiliser from nine edible insects
	D. Beesigamukama, S. Subramanian, and C.M. Tanga

	Mealworm frass, chicken manure and municipal compost effect on the growth and yield of vegetables, herbs and flowers
	N. Hotte1, L. Hénault-Ethier1,2, B. Reid2, N. Paris3, M. Quiche2, C. Lachance2, A. Fortin1, E. Normandin1,4, and G. Vandenberg5

	Decomposition ecology as a guiding framework in the design of black soldier fly production systems
	M.J. Zorrilla1, E.C. Peterson2,3, N.J. Piggott1, and G.S. Saini1

	In vitro antifungal activity of Gainesville diet against plant pathogens? – a cautionary tale!
	G. Arabzadeh1, M. Delisle-Houde2, R.J. Tweddell2, N. Derôme3, M. Dorais2, M.H. Deschamps1, and G.W. Vandenberg1

	The effects of frass on soil pH and phytoremediation capacity of willows in potting substrate and contaminated soil
	M.O. Brunette1, A. Bonet1, M. Labrecque1, and L. Hénault-Ethier2


	Circular economy & environmental sustainability
	An automated, modular system for organic waste utilisation using Hermetia illucens: design and sustainability
	M. Pahmeyer, S. Siddiqui, and S. Smetana

	Unleashing the power of insects, a life cycle analysis review of Entosystem
	D. Boisvert1, C. Warburton1, A. Chenail2, and M. Charbonneau2

	Aquaculture waste valorisation with black soldier fly larvae: a circular approach
	G. Rossi, S. Ojha, M. Shumo, G. Rehde, and O. Schlüter

	Black soldier fly as a tool for an advantageous system of a local circular economy
	A. Cattaneo1,2, S. Dabbou1, M. Meneguz2, and B. Scaglia3

	West African context call for rapid implementation of insect meal for fishmeal substitution
	W.N. Ndiaye1, P. Brehmer2,3, M.-H. Deschamps4, M. Corréa1,5, F. Diédhiou1, J. Kantoussan5, C.B. Braham6, F. Intchama7, O. Silva8, M. Sidibeh9, E. Traoré1, and G.W. Vandenberg4

	 Insect for feed vs waste management: company internal R&D perspective
	Y. Zoghlami

	The basis and structure of new PRIMA project: ADVAGROMED
	L. Gasco1, C. Athanassiou2, S. Smetana3, F. Montesano4, M. Nouri5, R. Rosa-Garcia6, and D. Murta7


	Quality control, legislation & policy
	Past, present and upcoming milestones on edible insects’ regulatory journey
	N. Carbonnelle

	Quality criteria of frass for agriculture uses
	M. Quinche1, and L. Hénault-Ethier1,2

	The first novel food authorisation for insect: paving the way for the booming market of insect as food
	C. Auriol

	How the insect industry is maturing and adopting standard quality control measures
	N. De Craene

	Insects as animal feed: industry’s need for clear & defined policy
	A. Brown


	OECD Workshop
	The design and construction of a pilot plant for insect rearing and processing in Belgium
	L. Frooninckx1, L. Van Campenhout2, L. Bastiaens3, S. Van Miert1, and M. Van Der Borght2

	Research methodologies to determine agronomic value of frass
	J. Nicksy

	Factors influencing incorporation of insect meals in animal studies
	L. Gasco1, S. Bellezza Oddon1, I. Biasato1, and G.W. Vandenberg2

	The (im)possible standardisation of insect feed experiments: a BSF case study
	D. Deruytter1, L. Gasco2, A. Gligorescu3, W. Yakti4, C.L. Coudron1, M. Meneguz5, F. Grosso5, M. Shumo6, L. Frooninckx7, I. Noyens7, S. Bellezza Oddon2, I. Biasato2, T. Spranghers8, D.G.A.B. Oonincx9, G. Vandenberg10, and G. Bosch9

	Diseases of black soldier flies, research and diagnostic tools
	A.B. Jensen, and A. Lecocq

	Standardisation of research methodologies: the example of best research practices established for honeybees
	E. Facchini

	Evaluation of the antifungal activity of black soldier fly larval frass using the double-layer agar technique
	G. Arabzadeh1, M. Delisle-Houde2, T.T.A. Nguyen2, R.J. Tweddell2, M. Dorais2, M.H. Deschamps1, N. Derôme3, and G.W. Vandenberg1

	Environmental conditions influencing growth and development of black soldier fly (L.) (Diptera: Stratiomyidae) larvae
	J.A. Cammack1, and J.K. Tomberlin1,2,3

	Feeding studies in insects: what are we measuring?
	D.G.A.B. Oonincx


	Health and biosecurity
	Biosecurity, workers health issues and the insect production enemies: a growing concern
	E. Normandin1,2, and L. Henault-Éthier3,4

	Black soldier fly frass with antagonistic biocompounds as a potential biofungicide against Fusarium oxysporum
	M.R.S. Zakaria, S.R.A.M. Rasli, J.E. Eyahmalay, M.J. Zorrilla, and N.P.J. Piggott

	Insights into the immune system of black soldier fly
	D. Bruno1, A. Montali1, S. Caramella1, M. Casartelli2, and G. Tettamanti1

	Exploring the plasticity of the gut microbiota in the larvae of Hermetia illucens
	J. De Smet1, E. Gorrens1, D. Vandeweyer1, S. Crauwels2, B. Lievens2, and L. Van Campenhout1

	Effect of density and fungal co-stressing on the viral abundance of the Acheta domesticus densovirus in house crickets
	J. Takacs1,2,3, V. Ros2, J. Van Loon1, and A. Bruun Jensen3

	Virus exposure bioassays to assess uptake and survival of a coronavirus in T. molitor and H. illucens larvae
	A. Lecocq1, A.S. Olesen2, C.M. Lazov3, A. Bøtner3, G. Belsham3, S.M. Rajiuddin3, and A.B. Jensen1

	Evaluation of the impact of the parasite Tribolium castaneum on the mass rearing of Tenebrio molitor
	J. Zim1, M. Sarehane1, P. Lhomme2,3, R. Elaini4, S. El Malahi5, and R. Bouharroud6

	Hermetia illucens prokaryotic and eukaryotic microbiota composition and interactions at different life stages
	L. Auger1, P.-L. Mercier1, M.-H. Deschamps2, G. Vandenberg2, and N. Derome1

	The role of the gut microbiota in host fitness and resistance to bacterial and fungal pathogens in wax moth larvae
	J.K. Upfold1, A. Réjasse1, C. Nielsen-Leroux1, A. Bruun Jensen2, and V. Sanchis-Borja1

	A new mite capturing technology using electrocharged material, a trial challenge on insect feed and food production
	Y. Matsumoto1, M. Arai2, S. Katayama3, N. Manabe4, and Y. Fujitani5

	Effects of probiotics on Tenebrio molitor development and resistance against the fungal pathogen Metarhizium brunneum
	A. Lecocq, S. Dahal, and A.B. Jensen

	Insect health in production systems: diagnosis, prevention and management
	A. Bruun Jensen, and A. Lecocq

	Entomopathology and veterinary diagnostics: the old, the new, the borrowed and… the blue?
	M.-O. Benoit-Biancamano

	Utilisation of yeast supplement for improving Hermetia illucens reproductive and larval performance
	A.G. Gligorescu1, M.T. Tourancheau2, and D.G. Guerrand2

	Growth performance of yellow mealworm larvae (Tenebrio molitor) fed on wheat bran supplemented with natural botanicals
	M.E. Gonzales1,2, V. Ageorges2, S. Fagnon3, S. Kerros3, and L. Tournier2

	Characterisation of compounds active against Aeromonas hydrophila isolated from the gut microbiome of Hermetia illucens
	D. Castillo1, B. Cabanillas2, M. Landa1, M. Ruiz1, A. Diaz1, and M. Sauvain1,3

	Impact of a bacterial-based biocontrol product on zootechnical performances of Tenebrio molitor
	L. Tournier1, A. Brame2, J.F. Faivre3, S. Crepieux1, and V. Ageorges1


	Networking for the Edible Insect Sector / Other
	Implementing a research network on edible insects to better understand the value chains
	P. Le Gall1, S. Mezdour2, E. Katz3, J.F. Muafor4, M. Vaxelaire5, and I. Le Mintier6

	Insects, art and advocacy – using visual art to cultivate interest in edible insects
	J.R. Angus

	Going global with GRIA – a ‘global roundtable for insect agriculture’: representation, collaboration and best practices
	D.J. Allan, N. Preteseille, A. Deguerry, J. Galt, M. Balkwill, W.L. McGill, D. Rowland C. Muraru, H. Katz, and A. Hobbs

	Quebec edible insect industry portrait
	J. Larouche


	Authors index
	Scientific programme



