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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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Impact of calcium on phytase activity  
and phytate breakdown

Phytase is widely used to improve dietary 
phosphorous (P) availability, reducing P 
excretion and improving nutrient utilization 
(both energy and amino acids). However, 
the magnitude of response of phytase is not 
always consistent and is dependent on the 
amount of substrate (phytate) in the diet, 
the level of added phytase and the intrinsic 
properties of the phytase used.

As phytate is a negatively charged molecule 
due to the presence of 6 phosphate groups, 
positively charged ions, like calcium, can 
bind to the phosphate groups, hindering the 
hydrolysis of phytate by the phytase and 
consequently the release of P.

Research has demonstrated that an excess 
of calcium (high calcium to available P ratio) 
has a negative impact on the degradation of 
phytate by a phytase as shown in Figure 1. 
Moreover, the particle size of calcium can 
also influence phytate hydrolysis, especially 
when a very fine calcium source is used 
instead of a course one. (see Figure 2)

An efficient breakdown of phytate by a 
phytase will keep the calcium in solution, 
contributing to its better digestibility and 
absorption. 

Regarding OptiPhos®, it is strongly recom-
mended to use the calcium matrix values 
together with the P values to counteract the 
negative impact of excess calcium and to 
increase the efficiency of OptiPhos®.
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FIGURE 1  
Effect of increased levels of calcium to 
available P ratio on the degradation of 
phytate by 1000 FTU/kg phytase in broilers

●  A high calcium level in the diet hinders the action of a phytase, 
 in particular when the calcium source has very fine particle size
 

●  OptiPhos® should always be formulated in the diet with its calcium 
 and phosphorous matrix values to assure optimal efficiency

key facts
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Impact of particle size of limestone (0.15 mm  
versus 0.8 mm) on phytate degradation by  
1000 FTU/kg phytase
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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:
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?
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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.

www.agrihealth.co.nz                    0800 821 421

● Only Hostazym® X had significant effects 
when compared with the control group 
(+80g and +130g body weight and 
6 points and 8 points lower FCR, at day 42 
and 49 respectively - p< 0.05)
● Hostazym® X group had better zootechni-
cal results when compared to Axtra® XAP  
(+70g and +90g body weight and 
3 points and 5 points lower FCR, at 42 and 
49 days respectively - p<0.05)
● WOG (= whole chicken with breast, legs 
and wings) results with Hostazym® X fed 
broilers were higher when compared with 
control and Axtra® XAP groups (78.7 % 
versus 78.2 % and 78.1 % respectively)
● White meat yield (=breast meat and 
tender meat) results with the Hostazym® X 
fed broilers were higher when compared 
with control and Axtra® XAP groups (26.0 % 
versus 24.9 % and 25.0 % respectively) 

Based on the additional performance be-
nefits, the economic calculation shows that 
Hostazym® X can give an extra net savings 
of 6 and 10 Euro cents per chicken at 
49 days when used instead of Axtra® XAP. 

Commercially available NSPases vary signi-
ficantly in content and type of enzymes in 
each product; this makes the comparison 
between products a technical hurdle. 

The majority of times, different products 
(enzyme content or substrate target) are 
compared. Nevertheless, in current market 
conditions these different products compete 
in the same segment. An example which 
illustrates this is Axtra® XAP, an enzyme for-
mulation containing xylanase, amylase and 
protease, which is positioned alongside fibre 
degrading enzymes.

To understand if an additional performance 
benefit could be taken from the presence of 
amylase and protease, a broiler performan-
ce and carcass characteristics grow-out trial 
was set at the Texas A&M University (USA) 
using corn – soybean meal based diets (pel-
leted) till 49 days of age.

Hostazym® X and Axtra® XAP were com-
pared and trial results (summarized in Figure 1)  
show that:  
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FIGURE 1 
Hostazym® X outperforms 
Axtra® XAP in broiler performance: 
final weight and FCR
at 42 and 49 days of age

Hostazym® X outperforms Axtra® XAP in 
broiler productivity

   

Hostazym® X outcompetes Axtra® XAP with:
● Extra technical performance: up to  90g higher final weight and 5 points  
 improved FCR
● Better carcass quality: up to 1% more meat yield
● Better economic performance: up to 10 Euro cents extra per broiler at 49 days

key facts
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Added value of Hostazym® X and B-Act® 
combination

Probiotics are increasingly used in commercial
animal production to positively influence
gastrointestinal microflora and, as a conse-
quence, improve animal health and produc-
tivity. Probiotics gained special attention as 
a tool to reduce the use of sub-therapeutic 
antibiotics, due to the international pres-
sure for the responsible use of antibiotic in 
animal production.

It has already been demonstrated that 
competitive exclusion mechanisms, impair-
ment of gut wall colonization by pathogenic 
bacteria, production of bacteriocins and 
immune modulation are part of the probio-
tics’ mode of action, and that the mode of 
action is dependent on the microbial strain 
used therein.
In addition to the use of probiotics, it is 
already common nutritional practice to use 
enzymes as digestibility enhancers.  In 
particular, phytases and fibre degrading 
enzymes are standard in modern broiler 
production.

The results of the trial are summarized in 
Figure 1 and clearly show the added value of 
the combination of products. When B-Act®

was added to the control diet, final body 
weight increased by 156g and reduced feed 
conversion by 10 points. Using Hostazym® 
X in addition to B-Act® increased the broiler 
performance further, with an extra 48g in 
final body weight and an extra 2 points 
reduction in feed conversion. 

Moreover, an economic evaluation (see Table 1)

shows a benefit up to 51€ per 1000 birds 
when the product combination is used (ver-
sus 32€ benefit when B-Act® is used alone).
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FIGURE 1  
Effect of different treatments on weight 
gain and FCR at the end of the trial

Treatment  
group

Broiler sales income* (€/1000 birds)  
at a broiler price of (€)

Broiler sales income* (€/1000 birds)  
at a broiler price of (€)

0.8 1 1.2 0.8 1 1.2

Control 797 1321 1846

B-Act® 920 1476 2031 123 154 186

Hostazym® X 952 1517 2082 155 196 237

* sales price minus feed cost

TABLE  1  
Economic performance calculation per 
1000 broilers at different broiler prices

   Hostazym® X in addition to a feed containing B-Act® can:

●  Increase final body weight - extra 48g  and reduce FCR by 2 points

●  Increase economic gain of up to 0.05€ per broiler produced

key facts
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Fig. 2: Commercial vs. scientific matrix values at double dose.
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It’s accepted that improved feed digestibility
and a heathier digestive process support 
fermentation processes and energy metabolism.
These processes are of interest as they help
the sow to keep a good physical condition. 

Additionally, a link between a healthier sow 
during lactation and progeny performance 
can be expected. To support the efficacy of 
Hostazym® X in lactating sows and its direct 
link to piglet performance, a trial was set up.
The trial was conducted at IMASDE – Spain 
using 32 lactating sows (Landrace x Large 
White) individually housed. Sows were 
(equally distributed by parity and body con-
dition to one of the two treatments 
(16 replicates of one sow per treatment).
The trial compared a control group fed with 
barley, wheat and corn based diet with a 
group fed with the same diet supplemen-
ted with 1500 EPU/kg feed of Hostazym® X. 
The trial started at day 110 of gestation and 
lasted until weaning (day 21 post-partum). 

Technical performance of the sow (feed 
intake, back fat thickness at P2) and of 
piglets (weight at birth, growth, and born 
alive) was measured. Additionally, the total 
apparent faecal digestibility was calculated.
Results, summarized in Table 1 and Table 2, 
clearly show that:

● The number of piglets per sow in the 
Hostazym® X group was higher (+0.4 piglets)
● Despite the piglets’ weight at birth being 
lower (-0.25 kg, P< 0.05) on the Hostazym® 

X group, the piglet performance was better, 
leading to better growth (+10 g/d), catching 
up for the lower starting weight 
● Hostazym® X addition led to a significant 
increase in total apparent faecal digestibility 
of dry matter, crude protein, fat and inso-
luble fibre (P<0.05)
● Hostazym® X addition improved gross 
energy, crude fibre, cellulose and hemicellu-
lose digestibility (0.05 < P < 0.10)

   

key facts Hostazym® X at 1500 EPU/kg:
● significantly increases the digesti-
 bility of lactating sows’ feed 
● improves progeny performance by   
 giving extra piglets with better growth  
 (without losing body condition or 
 increasing feed intake of the sow)

TABLE 1 
Effect of Hostazym® X in lactating sows and piglets
 

Parameter % Control 
treatment

Hostazym® X 
treatment 

Loss of backfat thickness 
P2 (mm) during lactation

2.4 2.3

Average feed intake 
(kg/day)

5.32 5.32

Number of piglets 
born alive

12.4 12.8

Piglet weight at birth 
(kg)

1.76a 1.51b

Piglet weight at weaning 
(kg)

5.7 5.7

Daily gain (g/d) 202 212
 
* a,b: values in the same row with different superscript are sign. diff. P < 0.05

HOSTAZYM® X IMPROVES FEED DIGESTIBILITY  

AND PIGLET PERFORMANCE IN LACTATING SOWS

TABLE 2 
Total apparent faecal digestibility of feed nutrients 
during lactation (d 18-21 post-partum, %)

Parameter % Control 
treatment

Hostazym® X 
treatment 

Dry matter 72.9b 75.4a

Crude protein 75.1b 78.3a

Fat 73.8b 76.6a

Gross energy 74.5y 76.4x

Crude fibre 29.1y 34.6x

Cellulose 40.5y 45.6x

Hemicellulose 49.0y 53.8x

Total NSP 48.4 51.4

Dietary fibre - total 36.4 40.8

Dietary fibre - insoluble 72.2b 79.2a

Dietary fibre - soluble 55.1 58.3
 
* a,b: values in the same row with different superscript are sign. 
diff. P < 0.05  x,y: values in the same row with different superscript are sign. 
diff. 0.05 < P < 0.10
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