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Goal

Rearing of two species: T. molitor and H. illucens



Goal

BSF
Assessing the value of different side streams ➔most promising substrates or mixtures 
are being tested on larger scale

Nutritional requirements are being assessed in order to select promising side streams to 
combine 

Laboratory standard feed: chicken feed mixed with water (30/70)
5.4% protein (21% on DM)
Larvae grow to maximum weight in 18 days (egg hatch-harvest)
Resulting larvae contain 41% protein and 36% fat on DM
Feed Conversion Ratio (Dry feed/Live insects) of 1.2



Nutritional requirements

Optimal nutrient composition of BSF feed

Nutritional requirements for BSF larvae are not well known

Protein content in the chicken feed standard is too high ➔

ammonia emissions

Most side streams of plant origin contain lower protein levels



Nutritional requirements

Optimal nutrient composition of BSF feed

Testing of diets with different protein levels and comparing to chicken feed 

Per diet: 100 larvae receive 110 g wet feed (28 g DM) over 2 week period, 
3 times replicated 

Using pure ingredients (artificial diets)

Iso-energetic substrates:
All substrates are high in starch (75-95% DM) ➔ only protein is limiting

Decrease in protein is compensated by starch (gross-energy)



Nutritional requirements: protein and starch
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Nutritional requirements: protein and starch



Nutritional requirements: protein, starch and vitamins + minerals
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Nutritional requirements: protein, starch and vitamins + minerals
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Nutritional requirements: protein, starch, vitamins+minerals and fat
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Nutritional requirements: protein, starch, vitamins+minerals and fat

85%



Nutritional requirements: one time feeding

*



Nutritional requirements: different protein sources
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BSF larvae require only 25 – 50% of the protein level in chicken feed

Restrictions artificial diets:

Larvae grow maximum until 75% compared to chicken feed diet, despite all             
(macro)nutrients being present and high energy levels

Shortage of micronutrients? 

Cholesterol? (Barragán-Fonseca, 2018)

Digestibility of carbohydrates (resistant starch)?

Structure and other properties of the substrate?

Nutritional requirements: discussion
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Nutritional requirements: semi-artificial diets

20% Protein 15% Protein 10% Protein Chicken feed

50 g Chicken feed/water 50 g Chicken feed/water 50 g Chicken feed/water 100 g Chicken feed/water

6.85 g Sugar 8.30 g Sugar 9.75 g Sugar

3.00 g Protein 1.50 g Protein



Nutritional requirements: semi-artificial diets



Nutritional requirements: semi-artificial diets



Further testing different mixtures with synthetic amino acids ➔ identifying essential 
amino acids

Identifying other essential nutrients (fatty acids, sterols, vitamins and minerals)

Assessing the digestibility of nutrients and trying to improve it (enzymes, 
microorganisms,…)

Nutritional requirements: future perspectives
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