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Exogenous feed enzymes are increasingly utilized in poultry diets to manage feed costs, mitigate the
adverse effects of anti-nutritional factors, and enhance nutrient digestion and bird performance. These
enzymes are primarily employed to bolster the availability of nutrients within feed ingredients. Among the
various enzymes utilized, those capable of breaking down crude fiber, starch, proteins, and phytates are
commonly integrated into animal production systems.

In monogastric animals such as poultry and swine, a notable deficiency exists in the endogenous synthesis
of enzymes necessary for the hydrolysis of non-starch polysaccharides (NSPs) like xylan (McLoughlin et al.,
2017). This deficiency often manifests in poultry production as a decline in growth performance, attributed
to increased digesta viscosity arising from the prevalence of NSPs in commonly utilized poultry feed
ingredients. Without sufficient endogenous enzymes to degrade xylan, NSPs can increase digesta viscosity,
encase essential nutrients, and create a barrier to their effective digestion. In response to this issue,
monogastric animal producers have implemented exogenous enzymes such as xylanases into the feeds for
swine and poultry to degrade xylan to short-chain sugars, thus reducing intestinal viscosity and improving
the digestive utilization of nutrients (Sakata et al., 1995; Aragon et al., 2018)
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Understanding Xylanase Enzymes

Xylanase enzymes belong to the class of carbohydrases that specifically target complex polysaccharides,
such as xylan, a backbone nonstarch polysaccharide (NSP) prevalent in plant cell walls. These enzymes
catalyze the hydrolysis of xylan into smaller, more digestible fragments, such as arabino-xylo-
oligosaccharides (AXOs) and xylo-oligosaccharides (XOs), thereby facilitating the breakdown of dietary
fiber in poultry diets.

Mechanism of action

It is generally agreed that the beneficial effects of feed xylanase are primarily due to the reduction in
viscosity. Studies have shown that supplementing xylanases to animal feeds reduces digesta viscosity and
releases encapsulated nutrients, thus improving the overall feed digestibility and nutrient availability
(Matthiesen et al., 2021). The reduction in digesta viscosity by adding xylanase is achieved by the partial
hydrolysis of NSPs in the upper digestive tract, leading to a decrease in digesta viscosity in the small
intestine (Choct & Annison, 1992).

GH10 vs. GH11 Xylanases

Well-characterized xylanases are mostly grouped into glycoside hydrolase families 10 (GH10) and 11
(GH11) based on their structural characteristics (amino acid composition), mode of xylan degradation, the
similarity of catalytic domains, substrate specificities, optimal conditions, thermostability, and practical
applications.

Why are GH10 xylanases more efficient in animal
production?

While both GH10 and GH11 xylanases act on the xylan main chain, these two enzyme types have different
folds, substrate specificities, and mechanisms of action (Biely et al., 2016). The GH10 xylanases are more
beneficial in animal feed production due to their efficient mechanism of action, broader substrate
specificity, and better thermostability, as discussed below.

GH10 xylanase exhibits broader substrate
specificity

Generally, the GH10 xylanases exhibit broader substrate specificity and can hydrolyze various forms of
xylan, including soluble and insoluble substrates. On the other hand, GH11 xylanases have a narrower
substrate specificity and are primarily active on soluble xylan substrates. GH10 xylanases exhibit higher
catalytic versatility and can catalyze the cleavage of the xylan backbone at the nonreducing side of
substituted xylose residues, whereas GH11 enzymes require unsubstituted regions of the xylan backbone
(Collins et al., 2005; Chakdar et al., 2016).

As a result, GH10 xylanases generally produce shorter xylo-oligosaccharides than members of the GH11
family (Collins et al., 2005). Moreover, as shown in Fig.1, the GH10 xylanase can rapidly and effectively
break down xylan molecules.
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Fig.1.: Activity of a bacterial GH10 xylanase against soluble and insoluble arabinoxylans

Higher thermostability

Enzymes are proteins, and the protein’s primary structure determines their thermostability. The enzyme
protein tends to denature at higher than tolerable temperatures, rendering it inactive. An enzyme’s high-
temperature tolerance ensures its efficacy throughout the pelleted feed manufacturing. This results in
consistent enzyme activity in the finished feed, subsequent gut health, and predictable performance

benefits.

Xylanases with higher thermostability are more suitable for applications requiring high-temperature
processes. An intrinsically heat-stable bacterial xylanase maintains its activity even under high-

temperature feed processing conditions, such as pelleting.

A study conducted at the University of Novi Sad, Serbia (Fig. 2), with three pelleting temperatures (85 °C,
90 °C, and 95 °C) and conditioning times of 4 and 6 mins, showed that Axxess XY, an intrinsically
thermostable GH10 xylanase, demonstrated more than 85% recovery even at 4 to 6 mins conditioning

time and 95 °C temperature.
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Fig.2: Optimum recovery of Axxess XY at elevated conditioning time and temperatures

Maintaining consistently optimum enzyme activity is crucial for realizing the benefits of enzyme inclusion

in feed under challenging feed processing conditions.



Conclusion

In conclusion, exogenous feed enzymes, including xylanase, have gained widespread recognition for their
pivotal role in poultry nutrition. The increasing use of xylanase is attributed to its ability to effectively
manage feed costs while incorporating high-fiber ingredients without compromising poultry performance.
However, the efficacy of xylanase is based on several factors, including its mode of action, substrate
specificity, catalytic efficacy, and thermostability. Selecting the appropriate xylanase enzyme tailored for
specific needs is crucial to harnessing its full benefits.

A GH10 xylanase, such as Axxess XY, designed explicitly as a feed enzyme, offers distinct advantages in
poultry production. Its efficient mechanism of action, broader substrate specificity, and superior
thermostability make it a preferred choice for optimizing animal performance. Notably, Axxess XY exhibits
exceptional activity against soluble and insoluble arabinoxylans, thereby enhancing nutrient utilization,
promoting gut health, and ultimately elevating overall performance levels in poultry.

Incorporating specialized GH10 Xylanase enzymes like Axxess XY represents a strategic approach to
unlocking the nutrients in feedstuffs, ensuring optimal performance, and maximizing profitability in the
poultry business.
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