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Introduction: Digestibility studies are a key first step to determine the feasibility of the dietary 
inclusion of a new feedstuff. The high percentage of inclusion of the test feedstuff required in 
standard protocol of digestibility trials for chickens (25 %)[1] could negatively affect the 
intestinal lumen conditions. Thus, the aim of this study was to assess the intestinal health in 
broiler chickens fed 25% black soldier fly (BSF) larvae meal during a standard protocol of 
novel ingredient digestibility assessment.
Animals, materials and methods: One-day-old male broiler chickens (Ross 308) were 
raised in a floor pen until 26 d and fed commercial broiler diets (starter, 1-10 d, 22.5% CP and 
13.10 MJ/kg of AME; grower, 11-26 d, 20.3% CP and 12.65 MJ/kg AME). At 21 d, 24 birds of 
uniform body weight were homogeneously distributed in 12 cages (2 birds/cage; 120*60 cm; 
lighting program 18L:6D; experimental controlled conditions). A basal diet was formulated 
(CTR diet), and the experimental diet was obtained by substituting 250 g/kg (w/w) of CTR diet 
with BSF larvae meal (BSF diet). After 5 d of adaptation to the experimental diets, digestibility 
was assessed for 4 consecutive days using TiO2 as indigestible marker. At the end of the trial, 
all the broilers were slaughtered. The pH of ileal and caecum content was measured, and 
caecal ammonium concentration was analysed. Data were analysed using T-test (pH and 
ammonium concentrations, mean and SEM) and Mann-Whitney test (digestibility, median 
[25th-75th percentile])(SPSS 22.0). Statistical significance was considered for p-value below 
0.05 and statistical tendency for p < 0.10. Ethical approval n.15735/2020 (University of Turin).
Results and discussion: The OM digestibility was higher in CTR than BSF treatments (97.0 
[97.0-98.0] and 96.0 [96.0-97.0] 
respectively; p = 0.03) whereas a 
tendency for higher digestibility of 
DM was observed in birds fed the 
CTR diet than the BSF diet (85.0 
[84.0-86.0] and 82.0 [81.0-83.0] 
respectively; p = 0.07). Ileal pH 
was tendentially lower in BSF-fed 
broilers than CTR group (p = 
0.09). The pH of caecal content did not differ between treatments, neither did the ammonium 
concentration of caecum content (Table 1). Previous studies revealed the development of 
proteolytic bacteria and decreased microbiota diversity in birds fed insect meals, including BSF
[2,3]. Therefore, the use of standard protocol of digestibility trials to assess novel feed sources 
in chicken could have a negative impact on gut health. The lack of influence of BSF diet on 
ileal and caecal pH and caecal ammonium concentration could indicate that intestinal 
proteolysis was not stimulated when substituting 25% of basal diet with BSF meal. Further 
analysis on gut health parameters will be assessed to validate this observation. 
Conclusion: The standard protocol for the assessment of new feedstuff did not influence 
intestinal pH nor ammonium caecal concentration. Considering the previous observations on 
gut proteolytic bacteria development in broilers fed insect meal, it would be necessary to 
explore other parameters of gut health such as intestinal microbiota, intestinal histology and 
concentration of other fermentation products, in order to validate this conclusion.
References: [1] De Marco et al. (2015) Anim Feed Sci Technol 209: 211–218; [2] Van der Heide et al. (2021) JIFF 7 
(6):1011-1022; [3] Biasato et al. (2020) J Animal Sci Biotechnol 11, 11.

Table 1. Ileal and caecal pH and caecal ammonia 
concentration in broilers fed control (CTR) and black soldier 
fly (BSF) diets (mean±SEM).

CTR BSF
Ileal pH 7.00±0.21 6.54±0.28*

Ceacal pH 7.49±0.08 7.26±0.11
Ceacal NH4+

concentration (μg/mL) 235.9±37.1 232.7±39.7
*p < 0.10
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