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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

egg weight
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OptiPhos® outcompetes Axtra® Phy in broilers

OptiPhos® has been proven to be a very 
efficient and the fastest working phytase. 
Recently, Axtra® Phy has entered the market 
claiming to be the fastest working phytase. 
However, the only true way of comparing 
phytases is to run competitive trials.

A 42-d broiler trial was set up, at the Uni-
versity of Poznan - Poland, using 54 pens 
distributed over 6 treatments.  A 3-phase 
feeding regime was implemented, in which 
a control feed (Tr. 1) was reduced by 0.15 % 
in Ca and aP, in order to create a negative 
control feed (Tr. 2). The negative control feed 
was supplemented with either 250 OTU or 
500 OTU OptiPhos® (Tr. 3 and 4), and 500 FTU 
or 1000 FTU of Axtra® Phy (Tr. 5 and 6) per kg 
of feed.
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FIGURE 1  
Effect of OptiPhos® and Axtra® Phy at single and double 
dose on technical performance  

●  OptiPhos® outperforms Axtra® Phy on technical performance at single dose  
 leading to an extra benefit of up to 22 € per 1000 broilers
●  OptiPhos® outperforms Axtra® Phy on technical performance at double 
 inclusion dose leading to an extra benefit of up to 19 € per 1000 broilers  
 produced

key facts

The results obtained indicate that:

● OptiPhos® outcompetes Axtra® Phy at sin-
gle and at double dose on final body weight 
(+ 8 g extra at single dose and + 16 g at 
double dose) and on feed conversion (-0.03 
at single dose and – 0.04 at double dose) 
(see Figure 1)

● Assuming an equal inclusion cost of both 
phytases at single and double doses, and a 
broiler price between 0.8 and 1.2 €/kg live 
weight, a net financial profit of OptiPhos® 
versus Axtra® Phy was calculated. The profit, 
calculated per 1000 broilers produced, varied 
from 19 to 22 €
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Superdosing OptiPhos® / Hostazym® P to 
reduce the anti-nutritional effect of phytate 
and improve the technical and economic 
performance is a proven fact. However, is 
superdosing also valid when a xylanase is 
present in the feed? 
In a recent broiler trial it was shown that 
the combination of Hostazym® X and 
OptiPhos® / Hostazym® P gives a substanti-
al performance and economic benefit.
The trial was set up with 6 treatments: 
Positive Control, Negative Control (Positive 
Control minus 100 kcal AME, 5 % dig. Pro-
tein , 0.16 % Ca and 0.16 % available P) and 
4 treatments with Hostazym® X (1500 EPU/
kg) and 1x, 2x, 4x or 6x  the standard dose 
of OptiPhos®/Hostazym® P, as well as the 
Negative Control. 

key facts

The trial results clearly show that: 

● Supplementing Hostazym® X at 1500 
EPU/kg and OptiPhos®/Hostazym® P at sin-
gle dose restored performance to the level 
of the positive control = full compensation 
for 100 kcal, 5% dig. Protein, 0.16% Ca and 
0.16 % avP (see Table 1)
● Doubling the phytase dose increased the 
final body weight by 43 g compared to the 
single dose and reduced the feed 
conversion by 0.02
● The economic calculation using actual
feed prices and a broiler price varying 
between 0.8 and 1.2 €/kg showed that the 
highest gain was achieved when OptiPhos®

/Hostazym® P was added at 4x single dose 
in addition to Hostazym® X at 1500 EPU/kg. 
This group yielded an economic benefit of 
up to 85 € per 1000 broilers produced. 
(see Table 2)

TABLE 1 
Effect on body weight and feed conversion

Treatment Body weight (g) FCR2350**

Positive Control (PC) 
Negative Control (NC)*
NC + 1500 EPU + single dose phytase
NC + 1500 EPU + 2 x single dose phytase***  
NC + 1500 EPU + 4 x single dose phytase
NC + 1500 EPU + 6 x single dose phytase

2360
2255
2362
2405
2411
2406

1.636
1.683
1.644
1.624
1.617
1.623

 
* Positive Control minus 100 kcal AME, 5 % dig. Protein, 0.16 % Ca and 0.16 % avP 
** feed conversion corrected for 2350 g end weight - *** single dose phytase is 250 OTU or 500 FTU

TABLE 2 
Economics per 1000 broilers at different broiler prices

Treatment Gain* (€/1000 birds) vs positive control at 
a broiler price (€/kg) of CR2350**

0,8 1 1,2

Positive Control (PC) 
Negative Control (NC)
NC + 1500 EPU + single dose phytase
NC + 1500 EPU + 2 x single dose phytase  
NC + 1500 EPU + 4 x single dose phytase
NC + 1500 EPU + 6 x single dose phytase

-1
41
60
65
60

-22
41
69
75
69

-43
41
78
85
78

 * broiler sales price minus feed cost

Superdosing OptiPhos®/Hostazym® P 
in feed containing Hostazym® X makes sense

●  Superdosing OptiPhos®/Hostazym® P makes sense even when Hostazym® X  
 is included in the feed
●  The combination Hostazym® X plus OptiPhos®/Hostazym® P at single dose can  
 compensate for 100 kcal AME, 5% dig. Protein, 0.16% Ca and 0.16% avP
●  An economical benefit of up to 85€ per 1000 broilers is achieved with 
 OptiPhos®/Hostazym® P at 4x standarddose on top of Hostazym X

Nowadays, there is a strong tendency in 
the market to replace soybean meal by 
rapeseed meal in broiler diets. The reasons 
behind this trend are the search for more 
sustainable diets, using locally produced 
proteins, instead of importing them from 
the other side of the world, as well as the 
production of feeds with non GMO ingre-
dients.

However, rapeseed meal contains much 
higher levels of phosphorous, most of 
which is bound as phytate. The replacement 
of soybean meal by rapeseed meal will 
increase the phosphorous content and the 
phytate content of the diet which results 
in lower digestibility of the feed and more 
output of phosphorus to the environment.
 

key facts

Huvepharma, together with Wageningen 
University, tested whether OptiPhos® was 
able to release phosphorous from rapeseed 
meal as efficiently as from soya bean meal. 
The results, using an in vitro developed 
method, are shown in Table 1. 

In addition, an animal trial was set up. 
The trial was done applying the full matrix 
values of OptiPhos® for P and Ca in both the 
soybean meal and the rapeseed meal diets 
(Matrix for 250 OTU -1.45 aP, 500 OTU -1.68 
aP and 750 OTU -1.82 aP).
Final performance results are shown in 
Figure 1.

TABLE 1 
Testing the amount of phosphorus (g/kg) that can be 
dissolved by OptiPhos® in soybean meal and rapeseed meal

total P
in feedstuff

natural dissol-
ved P

in feedstuff

extra dissolved P
by OptiPhos®

total dissolved P
 (natural 

+ OptiPhos®)

Rapeseed meal
Soybean meal

11.4 (100 %)
6.4 (100 %)

2.0 (18 %)
0.9 (14 %)

4.3 (38 %)
2.8 (44 %)

6.3 (55 %)
3.7 (58 %)

 

FIGURE 1 
Testing 3 different levels of OptiPhos® in broilers using soybean meal or rapeseed meal 
based diet with applied matrix values of 1.45 aP, 1.68 aP and 1.82 aP/kg of feed, respectively 

Rapeseed meal versus soybean meal: 
differences in OptiPhos® efficacy?

●  OptiPhos® works as efficiently in soybean meal as in rapeseed meal feeds
●  Current OptiPhos® matrix values can be applied independently of the   
 protein source used in the feed formulation

2000

2050

2100

2150

2200

2250

2300

250
OTU

 
 F

in
al

 B
od

y 
W

ei
gh

t 
(g

)

1.50

1.52

1.54

1.56

1.58

1.60

Fe
ed

 C
on

ve
rs

io
n 

Ra
te

∙

■ Final BW, g   ● FCR

∙ ∙ ∙∙
∙
1.56      

1.57      

2177       2251        2237       2194       2216        2191     

1.58      1.58      1.58      1.58      

500
OTU

 

750
OTU

 

250
OTU

 

500
OTU

 

750
OTU

 

Soybean meal          Rapeseed meal
 

1,500 EPU is equivalent to 50g 
of Hostazym X50 microGranulate 
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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)

?

0 0,5 1 1,5 2

aP (g/kg)

?

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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Is the release of Phosphorous by 
OptiPhos® influenced by protein source?

2. A study conducted with an in vitro model 
to investigate the degradation of phytate 
from soybean meal, rapeseed meal, sunflo-
wer meal and peas by OptiPhos®.
Each feed ingredient was incubated with 
OptiPhos® in simulated stomach conditions 
(37°C, 1.5 h in a pepsin-HCl solution at pH 2) 
followed by an ileal simulation (37°C, 4 h in 
an acetate buffer solution at pH 5.5).

The outcome of this study confirmed the 
findings of the broiler trial:
● Irrespective of the protein source, more 
than 80 % of the P release was due to the 
breakdown of phytate in the stomach phase
● The release of P (%) from phytate by 
OptiPhos® was higher for soybean meal 
and peas and lower for sunflower meal and 
rapeseed meal
● The total P released by OptiPhos® from 
phytate-P, expressed in g/kg, showed that 
the highest P release was obtained with 
rapeseed meal (4.33 g/kg), followed by 
sunflower meal (4.21 g/kg), soybean meal  
(2.77 g/kg) and peas (1.26 g/kg). 
(see Table 1)

Protein 
source

Phytate-P 
(g/kg)

P release by 
OptiPhos® (g/kg)

% P 
release of 
Phytate-P

Soybean meal
Sunflower meal
Rapeseed meal
Peas

3.4
6.1
7.0
1.5

2.77
4.21
4.33
1.26

81.5%
69.0%
61.9%
84.0%

Protein source(s) used in animal feeding 
account for more than 70 % of the total 
phytate present in feed. Soybean meal is 
the main used protein source but others, 
such as rapeseed meal and sunflower meal  
have higher contents of phytate. Besides 
this, the phytate molecules are located at 
other places in the plant cells making them 
more, or sometimes less, accessible for the 
phytase. 
To investigate the influence of the origin 
of the phytate on the efficacy of OptiPhos® 
Huvepharma set up two studies:

1. A broiler study to evaluate the effect of 
single or double dose of OptiPhos® in feeds  
formulated with soybean meal or rapeseed 
meal. The outcome of the study was:
● OptiPhos® gives better performance on a 
rapeseed meal diet
● Ileal P digestibility was strongly improved 
by OptiPhos® in both diets; however the 
relative and absolute improvement was 
higher in the rapeseed meal diet 
(see Figure 1)
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FIGURE 1 
Effect of OptiPhos® at single and double dose on 
P digestibility (P deficient diets containing only 
soybean meal or up to 22.5 % rapeseed meal) key facts

TABLE 1 
Effect of OptiPhos® on P release of different 
protein sources

● OptiPhos® releases relatively more P from protein sources  
 high in phytate-P 
● Ileal P digestibility is strongly improved by OptiPhos® 
 in rapeseed meal based diets
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OptiPhos® was higher for soybean meal 
and peas and lower for sunflower meal and 
rapeseed meal
● The total P released by OptiPhos® from 
phytate-P, expressed in g/kg, showed that 
the highest P release was obtained with 
rapeseed meal (4.33 g/kg), followed by 
sunflower meal (4.21 g/kg), soybean meal  
(2.77 g/kg) and peas (1.26 g/kg). 
(see Table 1)

Protein 
source

Phytate-P 
(g/kg)

P release by 
OptiPhos® (g/kg)

% P 
release of 
Phytate-P

Soybean meal
Sunflower meal
Rapeseed meal
Peas

3.4
6.1
7.0
1.5

2.77
4.21
4.33
1.26

81.5%
69.0%
61.9%
84.0%

Protein source(s) used in animal feeding 
account for more than 70 % of the total 
phytate present in feed. Soybean meal is 
the main used protein source but others, 
such as rapeseed meal and sunflower meal  
have higher contents of phytate. Besides 
this, the phytate molecules are located at 
other places in the plant cells making them 
more, or sometimes less, accessible for the 
phytase. 
To investigate the influence of the origin 
of the phytate on the efficacy of OptiPhos® 
Huvepharma set up two studies:

1. A broiler study to evaluate the effect of 
single or double dose of OptiPhos® in feeds  
formulated with soybean meal or rapeseed 
meal. The outcome of the study was:
● OptiPhos® gives better performance on a 
rapeseed meal diet
● Ileal P digestibility was strongly improved 
by OptiPhos® in both diets; however the 
relative and absolute improvement was 
higher in the rapeseed meal diet 
(see Figure 1)
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FIGURE 1 
Effect of OptiPhos® at single and double dose on 
P digestibility (P deficient diets containing only 
soybean meal or up to 22.5 % rapeseed meal) key facts

TABLE 1 
Effect of OptiPhos® on P release of different 
protein sources

● OptiPhos® releases relatively more P from protein sources  
 high in phytate-P 
● Ileal P digestibility is strongly improved by OptiPhos® 
 in rapeseed meal based diets


