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▪Fiber

▪Phytate

▪Proteinaceous ANFs















Soluble and insoluble fraction

Insoluble

Binding nutrients

Acting as a diluents

Speeding up passage rate

Stimulating gizzard development

Soluble

Increasing intestinal viscosity (higher molecular weight fractions only)

Excessive supply can stimulate bacterial overgrowth and dysbacteriosis

Providing fuel for beneficial bacteria (prebiotic effect)

Signaling bacteria to produce their own fiber degrading enzymes (stimbiotic effect)

Directly influencing the immune system

Indirectly influencing the immune system through changing bacterial populations and 

community structure by all mechanisms noted above
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In the 1950s, pioneering scientists added amylases and
proteases to the diets of various farm animals and observed
benefits in productivity.

Possibly,Warden and Schaible (1962) were the first to show
that exogenous phytase enhances phytate-P utilisation and
bone mineralisation in broiler chicks.

Nevertheless, three decades elapsed before anAspergillus niger-
derived phytase feed enzyme, with the capacity to lib-erate
phytate-bound P and reduce P excretion, was commercially
introduced in 1991.





Cellulase





Physical and chemical properties of water-soluble, nonstarch polysaccharides (WSNSPS) in cereals





Enzymatic chemical gravimetric 
Englyst & Uppsala procedures



Nomenclature and action of β-glucan-degrading enzymes





Action of laminarinase and endo-1,3-β-glucanase on a 1,3- or 1,4-β-D-glucan. Laminarinases cleave 

linkages C, D, F, and G, whereas endo-1,3-β-glucanases cleave linkages B, C, E, and F
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Energy values evaluation and improvement of soybean meal in broiler chickens
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• More complete phytate destruction is dependent upon 
ingredient location (Bedford 2023).

• Phytate destruction reduce incidence of Woody breast and 
Femoral head necrosis (Greene et al., 2020).

• Crop or Gizzard retention results in more phytate hydrolysis

• Catalytic efficiency



Xylanase increases the
permeability of the
aleurone layer of wheat,
which is the site of
phytic acid storage.
Xylanase, by itself, will
not target phytic acid,
but a combination of
xylanase and phytase
may be mutually
beneficial. By the same
reasoning, the use of
multiple carbohydrase
activities may produce
greater benefit than each
of the enzymes acting
individually.













InsP6 disappearance measured in sections of the digestive tract of broiler chickens fed 
maize-soybean meal-based diets without a phytase supplement; data from Rutherfurd
et al. (2014) and Zeller et al. (2015, 2016).



Pattern of InsP5 isomers detected in different sections of the gastrointestinal tract after feeding low-P 
maize-soybean meal diets without added phytase in two experiments with broiler chickens (Zeller et 
al., 2015, 2016).
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12. Phytase dosage 
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15 . Functionality of GIT

Cumulative excretion rates for broiler chickens fed wheat diets supplemented with oat hulls and without 
supplementation. Bars indicate standard deviation (n = 4). (From Hetland and Svihus, 2001.)

Efficacy of exogenous enzymes in poultry could possibly be
increased by facilitating a longer retention time in the anterior
digestive tract, through intermittent feeding and an increased
content of structural components in the diet.



4. Bio-catalytic reaction (Km, Vmax) 



4. Bio-catalytic reaction (Km, Vmax) 



Catalytic Efficiency

5. Catalytic Efficiency 




