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The importance of a fast-acting phytase 
in animal feed
Phytases are commonly used in animal feed. 
The main objective for this is to reduce the 
cost of feed. Because phytase liberates phos-
phorus, which is bound in the raw materials as 
phytic acid, the amount of added inorganic 
phosphate (like Mono-Calcium-Phosphate) 
can be reduced. Another benefit of using 
phytase is the improvement in growth and 
feed conversion that can be realized. Intact 
phytic acid (IP-6) binds to nutrients like miner-
als, fatty acids, amino acids and carbohydrates 
blocking their digestibility. When phytic acid 
(IP-6) is broken down by the phytase to 
Inositol Phosphate-4 (IP-4), this anti-nutrition-
al effect of a phytic acid is removed. The 
nutrients are released and can be utilized by 
the animal which results in better growth and 
a lower FCR.

FAST PHYTASE = BETTER 
RESULTS
Phytic acid or phytate is the indigestible storage 
form of phosphorus in plants. The phosphorus 
bound to this phytate has to be broken down, 
so the phosphorus becomes available to the 
animal. Only with the help of an efficient 
phytase is this possible. As already mentioned, 
the intact phytate binds to nutrients such as 
amino acids and this can occur quite early in the 

upper digestive tract. To reach the maximum 
phosphorus release and the extra nutritional 
effect of the phytase it is of utmost importance 
that the phytate molecules are destroyed as 
quickly as possible and as early as possible 
inside the upper digestive tract.
The efficiency of breaking down phytate 
molecules is determined by the speed of the 
phytase, which can vary a lot between differ-
ent phytase enzymes. Each phytase molecule 
can only attach to 1 phytate molecule at the 
same time. This means the capacity of the 
phytase molecule is limited, and the faster the 
attaching, releasing and separation takes 
place, the more phosphate can be released by 
1 molecule of phytase per second. This is 
expressed as the so called Vmax.
The maximum speed of a phytase (Vmax) is 
measured by bringing a fixed known amount 
of phytase in contact with an oversupply of 
substrate, which ensures all phytase mole-
cules are always in contact with substrate. The 
amount of phosphorus released per second is 
measured and expressed as Vmax in mmol 
phosphorus released per second.

Fig. 1 shows the Vmax of four enzymes at differ-
ent pH values. From this figure, it is clear that 
large differences (up to 40 %) exist between 
phytases.

Fig.1: The maximum speed of phytic acid degradation (V
max

) of several phytase sources.

Fig. 1: Effect of Hostazym® X supplementation on laying hen performance for various (fibre) types of diet 

Fig. 2: Improvement in egg weight

The faster a phytase 
works the more 
efficient it is

The faster a phytase 
works the lower the 
effective dose can be

OptiPhos® is the fastest 
phytase of all tested 
phytases

Conclusion

Conclusion

In past years several efficacy trials have been conducted with 
commercial laying hens to demonstrate the effect and added 
value of Hostazym® X supplementation in improving zootechni-
cal results.
As previously demonstrated for other poultry species, Hosta-
zym® X gives a consistent positive response by enhancing 
zootechnical performance, independent of the diet type.
Figure. 1 shows that Hostazym® X at the recommended dose 
boosts laying hen performance in a variety of cereal-based feeds. 
The trials summarized in Figure 1 had the following basic set-up:

•  First-cycle (from week 20 of age) and second-cycle (from 
week 45 of age) of laying hens. Trial duration 24 to 26 weeks.

•  Practical layer diets supplemented with Hostazym® X, in the 
range of 1050 to 1500 EPU/kg feed.  

•  Wheat-, corn- and wheat/corn diets (varying NSP fibre 
profiles).

It’s all about consistency: the added 
value of Hostazym® X in layer nutrition

The combination of all trials shows that on average Hostazym® X 
yields up to 0.061 lower Feed Conversion Rate (-2.97%) and 
+1.61 grams of egg mass (+2.95%) produced daily per hen. 
Moreover, an average increase of 1.13 grams on egg weight 
was observed in the trials (Figure 2).
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Hostazym® X applied to layer feeds:

 +1.61 grams daily egg mass per hen

 –2.97% lower FCR

 +1.13 grams on egg weight
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OptiPhos® protein sparing effect

OptiPhos® recommended nutritional matrix 
contains, besides phosphorous (P) values, 
protein and amino acid values. 
 
The question that often arises is how can 
a phytase have a protein saving effect?

The suggested mode of action works in 
3 steps:
●  First, a phytate molecule is negatively 
charged, due to the presence of 6 phosphate 
groups (HPO4

2-), binding positively charged 
molecules (Figure 1). At low pH (stomach/
gizzard), where a phytase needs to work, 
proteins carry a positive charge on their 
amino group (NH4+) and can bind to phytate 
molecules. 
● Second, in an effort to digest the phytate 
bound protein, the animal produces more 
pepsin and acid in the stomach/gizzard. This 
requires energy and protein, which is then 
not available for growth. 
● Third, the increased acid production 
triggers higher production of mucin as the 
animal reacts to protect the gut cells. Additi-
onally the secretion of NaHCO3 (bicarbonate) 
increases to buffer the acid content coming 
out of the stomach/gizzard. Mucin/Mucus 
contains very high levels of protein 
(> 50 % on dry matter) so production of 
mucus requires high amounts of protein, 
which cannot be used for growth.

From the mode of action, it can easily be 
understood that hydrolysing the phytate  
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FIGURE 1  
The binding of positive charged 
nutrients by the phytate molecule

●  OptiPhos® has a protein saving effect  
 due to its fast degradation  of phytate
●  Enhancement of protein digestion by 
 any phytase should be related to its  
 ability to degrade phytate and thus to 
 P release

key facts

molecules as fast as possible will alleviate 
the described negative impact and explains 
why the use of OptiPhos®, the fastest phyta-
se, and also the superdosing of OptiPhos® 
to speed up phytate degradation, will have 
a protein (and energy) sparing effect.

Nevertheless, the improvement in protein di-
gestibility by a phytase is always linked to its 
efficacy in releasing P, meaning that phytate 
degradation (and thus P release) is the key 
for the improved protein digestibility effect.
 
Since OptiPhos® is the fastest working  
phytase, its matrix values for protein should 
be the highest. It’s critical to understand 
that feed has a certain ratio between the 
different amino acids and this ratio should be 
more or less kept in the claimed matrix va-
lues for amino acids. Phytase is not selective 
towards amino acids degradation.
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From these figures it is clearly shown: 

1. The earlier advised OptiPhos® matrix values were a real underestimation of the potential 
of this phytase. 

2. All phytase sources, except OptiPhos®, have supplier matrix values which are more than 
20% higher than the scientific matrix values.

3. The 2015 matrix values for OptiPhos® are in accordance with the scientific matrix values.

OptiPhos® is the only 
phytase where the 
supplier claimed matrix 
values are close or equal 
to the scientific matrix 
values derived from peer 
reviewed trials. 

OptiPhos® has proven 
in trials at research 
institutes, but also 
in practical feed 
formulations to release 
phosphorus efficiently 
and in coherence with the 
advised matrix values, 
and thereby improves the 
zootechnical results while 
lowering the costs of meat 
and egg production. 

CONCLUSION:

0 0,5 1 1,5 2
aP (g/kg)

?
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?

Fig. 1: Commercial vs. scientific matrix values at single dose.

 scientific values
 supplier values

 Quantum Blue lacks published 
data to estimate the scientific 
value.

Fig. 2: Commercial vs. scientific matrix values at double dose.
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Results of one of the trials are shown in 
Figure 1.

The trial done at Perdue University, USA 
used OptiPhos® CT (coated) or OptiPhos® G 
(granular) added to a phosphorous defi-
cient mash diet at different concentrations: 
from 250 to 750 OTU/kg.
Bone ash, as indicator of P digestion and 
uptake, was measured.

As expected, results show that increasing 
levels of OptiPhos® results in increased 
bone ash content. Additionally, results con-
firm that  at any of the doses tested there 
was no difference between the different 
formulations OptiPhos®, demonstrating that 
there is no hindering effect of coating.

There is a reoccurring concern regarding 
the effect of coating on the release of 
the phytase activity. In order to protect 
phytases against heat during the pelleting 
process, different coating technologies are 
used by the different phytase suppliers. 
OptiPhos® coating technology allows it to 
be heat stable up to 85°C. 

For practical reasons, in some situations, 
OptiPhos® coated is used in non-pelleted 
feed. To support this application different 
trials were conducted by Huvepharma and 
all show that OptiPhos® unique coating 
helps its stability in challenging environ-
ments and does not hinder the phytase 
activity release.

The trials set up compare OptiPhos® CT
(coated) or OptiPhos® G (granular) for-
mulations when added to a phosphorous 
deficient mash diet.

OptiPhos® coating doesn’t hinder 
the in vivo release of phytase 

FIGURE 1 
Effect of supplementing 250, 500 or 750 OTU/kg 
feed of coated OptiPhos® or non-coated (Granu-
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Results of one of the trials are shown in 
Figure 1.

The trial done at Perdue University, USA 
used OptiPhos® CT (coated) or OptiPhos® G 
(granular) added to a phosphorous defi-
cient mash diet at different concentrations: 
from 250 to 750 OTU/kg.
Bone ash, as indicator of P digestion and 
uptake, was measured.

As expected, results show that increasing 
levels of OptiPhos® results in increased 
bone ash content. Additionally, results con-
firm that  at any of the doses tested there 
was no difference between the different 
formulations OptiPhos®, demonstrating that 
there is no hindering effect of coating.

There is a reoccurring concern regarding 
the effect of coating on the release of 
the phytase activity. In order to protect 
phytases against heat during the pelleting 
process, different coating technologies are 
used by the different phytase suppliers. 
OptiPhos® coating technology allows it to 
be heat stable up to 85°C. 

For practical reasons, in some situations, 
OptiPhos® coated is used in non-pelleted 
feed. To support this application different 
trials were conducted by Huvepharma and 
all show that OptiPhos® unique coating 
helps its stability in challenging environ-
ments and does not hinder the phytase 
activity release.

The trials set up compare OptiPhos® CT
(coated) or OptiPhos® G (granular) for-
mulations when added to a phosphorous 
deficient mash diet.
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