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Optiphos® improves strongly the p digestibility in 
fattening pigs

Trial description

1  Set-up

• Location:  Euronutrition-CCPA, France

• Trial date: 1/10/2014 to 18/12/2014 (77 days)

• Animals: 48 pigs of ± 30 kg BW (68 d old) at start, individually 

kept (6 treatments x 8 pigs) until 110 kg BW

• Feed: wheat/soy diets without added phosphates.

- Grower 1 and 2 (day 68-110; 2320 kCal NEpigs, 15 % CP, 

0.85 % dig. Lys, 0.65 % Ca and 0.13 % Dig. P)

- Finisher (day 110-145; 2320 kCal NEpigs, 15 % CP, 0.75 % 

dig. Lys, 0.65 % Ca and 0.13 % Dig. P)
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Conclusion

OptiPhos® at 250 and 500 OTU/kg provides 1.35 and 1.50 g dig. P in pig fattening diets respectively, which is even higher 

than the matrix values of 0.96 and 1.20 g dig. P as claimed today.
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Table 1: effect of different treatments on technical result and bone ash

2  Treatments

• Negative control (no added inorganic P; 1.3 g dig. P per kg 

feed background).

• Negative control + 0.5, 1.0 or 1.5 g dig. P from MCP

• Negative control + OptiPhos® at 250 or 500 OTU/kg

3 Measurements

•      Growth and feed intake

•      Sampling of the external metacarpus of the right forelimb of 

pigs at slaughter to determine bone ash

Results

•   The performance of pigs fed feed with OptiPhos® at 500 OTU/kg was equal to the performance of pigs fed feed with 1.5 g extra dig. P 

from MCP (Table 1).

•   From the correlation between added dig. P and bone ash (bone ash = 2.56 x added dig. P + 30.24) it can be calculated that 250 OTU and 

500 OTU OptiPhos® equals 1.35 and 1.50 g dig. P respectively.

Treatment Daily gain (g) Start weight (kg) Final weight (kg) Daily feed intake (g) FCR Bone ash (% on DM)

NC (1.3 g/kg Dig. P) 961 29.5 103.5 2429 2.53 30.50

NC + 0.5 g/kg dig. P as MCP 934 29.6 101.6 2391 2.56 30.97

NC + 1 g/kg dig. P as MCP 993 29.6 106.1 2383 2.4 33.12

NC + 1.5 g/kg dig. P as MCP 1055 29.9 111.1 2485 2.36 34.05

NC + OptiPhos® 250 OTU/kg 1014 29.5 107.6 2424 2.39 33.69

NC + OptiPhos® 500 OTU/kg 1049 29.7 110.4 2489 2.37 34.09

OptiPhos® outperforms Ronozyme® HiPhos on pH activity 
range, resistance to pepsin and speed of phytic acid 

hydrolysis
Trial description

1  Set-up

• Location: DIADEM, Russia

•  Trial period: March/April 2014

2  Treatments

• OptiPhos® and Ronozyme® HiPhos in vitro research on pH 

profile, pepsin resistance and Michaelis-Menten kinetics.

3  Measured parameters

• Activity assay: phytase activity was measured using phytate as 

substrate in Glycine-HCl buffers at pH 2.0, 2.5, 3.0, 3.5, 4.0 and 

4.5 during 10 min (according to ISO 30024:2009). 

 • Pepsin resistance: pepsin (600 units/mg protein) was dissolved 

into 15 mM HCl (final pH 2). In a final volume of 100 ml, 10 mg 

of purified phytase was incubated with pepsin at different 

pepsin/phytase (w/w) ratios at 37°C for different time periods 

after which the remaining phytase activity was measured in a 

0.2 M Glycine-HCl buffer (pH 3.5) at 39°C. 

 • Kinetics (Michaelis Menten): different kinetic parameters for 

phytase activity were determined in Glycine-HCl buffer at 

pH levels of 2, 2.5, 3, 3.5, 4 and 4.5 after which Vmax and Kcat 

were calculated. Vmax represents the maximum speed rate 

of P release from phytate, at maximum (saturating) substrate 

(phytate) concentrations. Kcat is the turnover number, which 

is the maximum number of substrate (phytate) molecules 

converted per enzyme molecule per second.
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Results

•  OptiPhos® showed a much better activity at different pH ranges compared to Ronozyme® HiPhos, which indicates that OptiPhos® is also 

performing better at acidic conditions (Fig. 1).

• OptiPhos® was by far more resistant to pepsin either when incubated with relative low doses of pepsin for a long time (2 h, Fig. 2) or 

when incubated with a higher pepsin/phytase ratio during a shorter time (40 min, Fig. 3).

• The Kcat value of OptiPhos® was also higher at all pH levels. On average, the Kcat value of OptiPhos® was 893 per sec. vs 668 per sec (+35 

%, Fig. 4).

• The Vmax value of OptiPhos® was higher at most pH levels. On average, the Vmax value (µmol P/min per mg enzyme) of OptiPhos® was 

1045 vs 806 (+23 %, Fig. 5).
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Fig. 1: relative phytase activity at different pH levels 
after incubation during 10 minutes
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250 OTU OptiPhos is equivalent to 50g of Optiphos 10,000 PF coated per tonne of feed
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Conclusion

OptiPhos® at 250 and 500 OTU/kg provides 1.35 and 1.50 g dig. P in pig fattening diets respectively, which is even higher 

than the matrix values of 0.96 and 1.20 g dig. P as claimed today.
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