
Developing a fibre 
degrading microbiome  
in poultry 

In monogastric nutrition the microbiome 
was traditionally only considered as 
something that needed to be kept under 

control by, for instance, the use of 
antibiotics. Nowadays, the microbiome is 
seen as a potential target to achieve a 
positive effect on animal performance, for 
instance by fermenting fibre into useful 
substances such as short chain fatty acids 
(SCFA). 
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In this article, we will look at some 
recently published scientific data to help us 
understand how the current thinking in the 
area has led to the development of a new 
product.  

Training the microbiome 

Non‐starch polysaccharide (NSP) enzyme 
products containing xylanase are known to 
produce short chain molecules such as 
arabinoxylan oligosaccharides (AXOS) or 
xylo-oligosaccharides (XOS). Both AXOS and 
XOS have been shown to have positive 
effects in monogastric animals, mediated 
through effects on the microbiome present 
in the intestinal tract.   

A very elegant way to show how the 
microbiome changes when xylanase is being 
fed was reported by Bedford & Apajalahti at 
the Poultry Science Association’s 2018 
Annual Meeting. Birds were fed wheat-based 
diets with either no NSP enzyme or a 
xylanase (Econase XT, 16000 BXU/kg) 
included; the caecal contents of these birds 
were collected at 35 days and then used in 
an in vitro simulation where a variety of 
substrate was offered and production of gas 
and butyrate was measured. 

Gas production is a measure of the 
fermentation activity of the microbes in the 
system, and as the caecal contents of these 
birds were used to inoculate the system it is 
an indication of the ability of the 
microbiome of the birds to ferment the 
offered substrates.  

Production of butyrate could be an 

retention time in the gizzard which improves 
digestion of the entire diet.  

Bautil et al (2018) showed that addition of 
AXOS can affect the destruction of 
arabinoxylans (AX) in young broilers, leading 
to a reduction in viscosity as well as 
increased digestibility of AX. Without 
addition of AXOS the older broiler would 
also develop some of this capability, but 
with the AXOS this developed quicker. This 
data supports the concept that it is possible 
to signal the microbiome to develop fibre 
degrading capability at a younger age.  

Potential for synergy 

AB Vista has looked at the combination of a 
highly effective and stable endoxylanase 
with specific XOS as a way to achieve faster 
development of the fibre degrading 
microbiome and thus see earlier 
performance improvement. 

The concept is that the XOS signals to the 
microbiome that there is substrate available, 
leading to the development of fibre 
fermentation capability, whilst the xylanase 
deals with some of the soluble 
arabinoxylans as well as roughening up the 
cell wall – thus giving microbes an easier 
substrate to attach to. It has been shown 
that the resulting combination product 
(Signis) can deliver significant benefits at the 
first measurement point in broiler trials, 
typically at 12-14 days of age.                      n 

indication of the quality of the fermentation 
as it is considered a positive product of fibre 
fermentation.  

Ileal content of the control birds was used 
as the basal substrate, to which a variety of 
NSP-based substrates were added. Especially 
when looking at the wheat NSP (Fig. 1) it is 
evident that the microbiome of the birds fed 
the xylanase responded more strongly to 
the addition of the substrate, so they had 
higher initial gas production and a higher 
butyrate production. So clearly 35 days of 
feeding a xylanase has resulted in a 
microbiome that is trained to ferment fibre 
– but could this process be accelerated?  

Fibre degrading capability 

When addition of a xylanase or pure XOS 
were compared in a series of experiments 
reported by Ribeiro et al (2018), it was shown 
that addition of XOS could achieve 
equivalent or better results than using 
xylanase. XOS was also shown to work at a 
very low inclusion level, indicating that it is 
not the quantitative fermentation of the 
XOS that is achieving the effect. 

The hypothesis is that the XOS has a 
signalling function to the microbiome, 
enabling the microbiome to evolve a fibre 
degrading capability which then gives the 
performance improvement through 
production of SCFA like butyrate. A 
feedback mechanism leads to longer 

International Poultry Production  •  Volume 27 Number 2 19

Fig. 1. Caecal contents from birds fed diets with a xylanase and used as an inoculum 
resulted in an increase in butyrate production compared to the control treatment 
(Bedford and Apajalahti, 2018).
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