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Introduction

" Insects contain high protein levels, lipids, vitamins, and minerals.
® Insects are also rich in bioactive components such as

e Chitin

e Antimicrobial peptides

® Specific fatty acids

with immunostimulant, antimicrobial and/or anti-inflammatory
properties.

" Added value to insect products.
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Insect-isolates to counteract Coccidiosis and Clostridium perfringens toxicity

Aim:
To counteract Coccidiosis and Clostridium perfringens toxicity in broiler chicken

Coccidiosis
* A parasitic disease of the intestinal tract of animals caused by coccidian protozoa
 Economically significant problem for broiler chicken

Clostridium perfringens
 Gram-positive, rod-shaped, anaerobic, spore forming pathogenic bacteria

* Present in intestinal tract — - Anti-C. perfringens
0 0\ . Ant|—m|<_:rob|ota
« Preventive effects
In vitro and in vivo studies nosctmests
« Intestinal health PRl perfringens

«  Anti-microbial activity W% @@‘g@g epithelum integrty
* Immunomodulation

e Immunomodulation

Macrophages
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Products preparation

Products preparation flow o o
Nutritional value of original samples

. Protein (%) |Chitin (%) Fat (%)
* BSFL trilaurin 0 0 100%
' Digest mix BSFL protein 56 10 15
MW protein 56 not known 29
== BSFL cocoon not known 25 not known
BSFL chitin/protein 50 15 (estimation) 18
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Prepared samples . .
P P Digestion samples

1) BSFL trilaurin 1) Empty digest

2) BSFL protgin meal 2) BSFL trilaurin digest
3) MW protein meal 3) BSFL protein digest
4) BSFL cocoon (Extremely rich in chitin and minerals) 4) MW protein digest

5) BSFL protein and chitin rich meal 5) BSFL cocoon digest

6) BSFL protein and chitin
digest
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Anti Clostridium perfringens effect of digests

C Perfringens inhibition
900 r A —a—Empty digest

—a—Trylaurain

—a— B5FL

MW

—a—B5FLcocon

—e—B5FL-chitin-protein rich

—&—control, pfz

log CFU/ml

0.00
0 5 10 15 20 25 30
incubation (h)
WAGENINGEN L. Dong, C. Govers, M. Tomassen, R. M.C Ariens, E. Oosterink, H. Wichers, T.

UNIVERSITY & RESEARCH

Veldkamp and J. J. Mes, Food Funct., 2021, DOI: 10.1039/D1FO00673H



Summary in vitro test

n=3 n=3 n=3 n=3 n=3 sum

Effect on Caco2 (TEER) |Curative effects (toxA) [Preventive effects (toxA) |Effect on C. Perfringens (3h) |Effect on C. Perfringens (24h) |SCORE
Empty digest 0 0 0 0 0 0
BSFL protein 0 ++ + ++ ++ 7
MW protein 0 + + + + 6
BSFL cocoon 0 0 0 0 + 2
BSFL chitin/protein rich 0 + ++ + + 7
BSFLtrilaurin 0 0 0 0 + 2
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In vivo experiment

" Validation if insect-derived products could also alleviate the adverse
effects of necrotic enteritis in vivo in Ross 308 male broiler chickens.

" Experiment conducted at Cargill Animal Nutrition Innovation Center,
Velddriel, the Netherlands.

® 2 x 2 x 3 factorial arrangement:
e NE challenge (yes vs. no)

® Insect protein (BFSL protein meal; BSFLp, and chitin rich
BSFL protein meal; BSFLpc)

® Inclusion level of insect-derived protein fractions (0%, 5%,
and 10%)
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In vivo experiment

" 6 blocks, each with 12 treatments, giving a total of 72 pens (13
broilers per pen at placement). Two rooms. One room with three
blocks was used for the NE-challenge and one room with three
blocks was used for the non-challenged treatments.

" The experimental period was from 0 to 35 d of age.

® Soybean meal was replaced by 5 or 10% inclusion of BSFLp or
BSFLpc.

" Diets in each production phase were formulated as isocaloric and
iIsonitrogenous.
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In vivo experiment

" NE challenge in two steps inducing a mild Eimeria maxima infection
to enable colonization of Clostridium perfringens by a following
inoculation.

" All feed was removed 2h prior to inoculation.

" All chickens in the challenged treatments were orally inoculated on d
8 with 1 mL of E. maxima (4,500 sporulated oocysts per mL) and on
d 14 with 1 mL of a pathogenic strain of C. perfringens (108
CFU/mL) to induce NE.

" Broilers in the unchallenged treatments, were inoculated with 1 mi
Saline at day 8, and with 1ml liver broth on day 14.
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G:F (g/g) in unchallenged (black) and challenged
(grey) broilers after inoculation

®  Mortality and culling was higher in the NE challenge
treatments (9.4%) compared with the control treatment
(4.3%). a

®  Between 8 to 14 d of age, challenged broilers in 0.80
comparison to non-challenged broilers had lower ADFI
(12.8%), ADG (28.7%), and G:F (18.3%) (P<0.05).

e
|
un

®  Between 14 to 21 days of age, challenged broilers in
comparison to non-challenged broilers had lower ADFI
(22.2%), ADG (23.6%), and lower G:F (2.7%) (P<0.05).

Gain : Feed (g/g)
o
~J
o

®  The effect of challenge on performance alleviated
between 28 to 35 days of age and challenged
treatments had a higher ADG (5.2%) and G:F (6.0%)
compared with the unchallenged treatments (P<0.05).

8-14d 14-21d 21-28d 28-35d
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Effects of insect meal source and inclusion level on
growth performance and mortality (0-35 d of age)

Insect meal source BSFLp BSFLp BSFLp BSFLpc BSFLpc BSFLpc

Insect meal inclusion level 10% 0% 10%
SEM

1997 2027 ° 2039%  34.2
70.2° 69.8° 2 72.7°  1.180
50.4° 50.1° 52.1°  0.876

0.72 0.72 0.72 0.003
6.41 10.26 3.85 0.025

®  Qverall, ADFI and ADG at an inclusion level of 10% was lower in BSFLp fed broilers but in BSFLpc fed broilers ADFI and ADG
at an inclusion level of 10% was higher compared to 0 and 5% inclusion. Mortality was not affected by the interaction
between insect meal source and inclusion level.
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G:F ratio (g/g) of unchallenged and challenged broilers after challenge between

8-14 days of age (grey) and between 14-21 days of age (black)

B After the challenge with C. perfringens (14 to 21 d),
including 10% of insect protein in the diet of challenged
broilers increased the ADG and resulted in the highest
G:F (0.76 vs 0.72) among the challenged broilers.

®  The better performance of challenged broilers by
consuming 10% insect meal in comparison to the control
diet (0% insect meal) was related to the effect of
BSFLMc on the ADG and ADFI of challenged broilers.
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Conclusions

" The NE challenge model adversely affected growth performance as
well as mortality of the broilers over the experimental period.

" Regardless of the NE challenge, BSFL meal could be included up to
5% without reducing broiler performance, while a higher inclusion
impaired feed intake and body weight gain.

" In challenged broilers, a high inclusion level (10%) of BSFL meal
with high chitin alleviated the negative impact of the challenge on
growth performance of broilers in comparison to 0% and 5%.
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Conclusions

" The inclusion of BSFLp or BSFLpc could not alleviate the negative
effects of necrotic enteritis on growth performance over the
experimental period to the extent of unchallenged broilers. However,
including 10% insect meal with high chitin in the diet of challenged

broilers resulted in a better feed efficiency over the week after the
challenge.

" More research on the effect of a high inclusion of insect-derived

products rich in chitin on nutrient digestibility and gut health of
broilers is recommended.
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Thank you for your
attention
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