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§ In 2021: Major shift in fresh chicken meat supply in Dutch supermarkets

§ Alternative protein and energy sources contribute to circularity and 
sustainability

§ Black soldier fly larvae meal (BSFLM) and oil (BSFLO) are more sustainable 
alternative ingredients

§ Rearing larvae on side-stream further contribute to sustainability

§ Bioactive compounds, i.e. chitin, lauric acid (MCFA C12), and antimicrobial 
peptides might provide health-promoting effects

Alternative Ingredients and Production System
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Replacing SBM with BSFLM

Results of publications between 2018-2023
• Green: Inclusion levels with no effects or with positive 

effects on the performance
• Red: Inclusion levels negatively affected the 

performance
• Black outline: Complete replacement of SBM

Inconsistencies in the outcome!

§ Impaired performance

Rise in fibre\chitin

Decline in nutrient digestibility

Impaired palatability

§ Existed variations in the nutritional 
value of insect products

§ Positive effects of a low inclusion of 
BSFLM and BSFLO on growth 
performance and health of broilers

§ High purchasing cost



to study the effects of low inclusion levels of three insect products, i.e. BSF meal, BSF 
meal with extra chitin, and BSF oil, on broiler health and welfare, performance, 
carcass characteristics, and sustainability

Aim
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§ Breed: Hubbard JA757

§ Trial facility: WBVR, Lelystad

§ Experimental period: 0-56 days

§ 8 treatments X 8 replicates

§ Experimental unit: Pen

§ Number of broilers: 22/pen (1408 day-old chickens)

Study Design
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Treatment Description

A Control

B Replace BSF oil with palm kernel oil 
in the treatment H (LA content)

C 1% BSF meal

D 5% BSF meal

E 1% BSF meal with extra chitin

F 5% BSf meal with extra chitin

G 1% BSF oil

H 2.5% BSF oil



Experimental Period
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Starter
0-10

Grower I 
11-25

Grower II 
26-42

Finisher 
42-56

Day 10:
• Performance
• Microbiota
• Blood
• ND antibody

Day 56
• Performance
• Carcass yield
• Microbiota
• SCFA
• Blood

Day 42
• Performance
• Microbiota
• SCFA
• Blood

Day 14:
• Spray of Clone-

30

Day 24:
• D78 Gumboro disease 

vaccine in drinking water

Day 25:
• Performance
• Microbiota
• Blood



Effects of diet on body weight
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meal
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F. 5% BSF 
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G. 1% BSF oil H. 2.5% BSF 
oil
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Effects of diet on feed intake



Corrected FCR 3150g
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A. Control B. PKFA C. 1% BSF 
meal

D. 5% BSF 
meal

E. 1% BSF 
meal PLUS

F. 5% BSF 
meal PLUS

G. 1% BSF oil H. 2.5% BSF 
oil
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FCR 0-56 P=0.318
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In relation with the control treatment; FCR and BWG
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§ Negative moderate correlation 
between dietary chitin content 
and feed intake

§ Not a concrete proof for the sole 
effect of chitin!

Effects of chitin on feed intake
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CTR 1% 
BSFM

5% 
BSFM

1%
 BSFMC

5% 
BSFMC

r=-47.9%
P=0.0018

Diet Chitin (g/kg) Lauric acid 
(g/kg)

CTRL 0.0 0.0

BSFLM 1% 0.6 0.5

BSFLM 5% 3.0 2.6

BSFLMc 1% 0.9 0.5

BSFLMc 5% 4.5 2.6

BSFLO 1% 0.0 4.4

BSFLO 2.5% 0.0 11.0



§ Reduction in feed intake 
(g/d) occurred after the 
starter period!

When the effects started?
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FCRc; BSFLO
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A. Control B. PKFA C. 1% BSF 
meal

D. 5% BSF 
meal

E. 1% BSF 
meal PLUS

F. 5% BSF 
meal PLUS

G. 1% BSF 
oil

H. 2.5% BSF 
oil
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§ The positive effects of BSF oil on growth performance was already 
significant in the starter period.

When the effects started?
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Insect products reduced the 

environmental impact of chicken 

meat being produced in a 1-star 

Better Life production system!

Carbon footprint (g CO2 eq)
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1. Replacing soybean meal or oil with low inclusion levels of BSF meal or BSF 
oil has limited effects on the growth performance of slow-growing broilers 
while reduced the environmental impact further

2. Including 1% high chitin BSF meal or 2.5% BSF oil improved growth 
performance

Conclusions
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