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Phytate: Mixed salt of phytic acid (myo-inositol hexaphosphate; IP6). 

Phytin: Deposited complex of IP6 with potassium, magnesium and calcium.

Phytic acid: The free form of IP6.

8/26/2018 2



Zn2+>Cu2+>Na2+>Co2+>Mn2+>Ca2+>Fe2+ 
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Zn2+>>Fe2+>Mn2+>Fe3+>Ca2+>Mg2+
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A. Niger: Initiate from 3c (3-Phytase)

Peniophera lycii: Initiate from 6c (6-Phytase)

E Coli: Initiate from 6c (6-Phytase)
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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).
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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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1. Amount of dietary phytate
2. Source of phytase / phytase catalytic properties
3. Digesta solution pH (Optimum at pH 2.0-4.5)
4. Bio-catalytic reaction (Km, Vmax) 
5. Pepsin (Protease) Resistance 
6. Heat and moisture stability during feed processing
7. Dietary trace mineral concentration 
8. Synergistic effects of other Feed Additives (acidifier)
9. Dietary factors (minerals, vitamin D3 content)
10. Combination of enzymes
11. Phytase dose 
12. Particle size and mixability of commercial phytase
13. Water pH and temperature
14. Functionality of GIT
15. Stability of commercial product during storage
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1. Amount of dietary phytate
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1. Amount of dietary phytate
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1. Amount of dietary phytate
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1. Amount of dietary phytate
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1. Amount of dietary phytate

The available phosphorus gap in cereals
The potential for enzymes?
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1. Amount of dietary phytate
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IP6 or IP5 have a much greater chelation capacity for Ca than IP4 or IP3. 

Indeed, IP3 has only 10% of the chelation capacity of IP6.

IP6                     Phytase                              IP1

2. Source of phytase / phytase catalytic properties
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3. Digesta solution pH (Optimum at pH 2.0-4.5)
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3. Digesta solution pH (Optimum at pH 2.0-4.5)
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3. Digesta solution pH (Optimum at pH 2.0-4.5)
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3. Digesta solution pH (Optimum at pH 2.0-4.5)
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4. Bio-catalytic reaction (Km, Vmax) 
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4. Bio-catalytic reaction (Km, Vmax) 
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4. Bio-catalytic reaction (Km, Vmax) 
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5. Pepsin (Protease) Resistance 

1 1 = Morales et al. (2011): pH 2.0, 16 °C, 180 min, trout pepsin:phytase ratio 5,000 PU:FTU. 2 = MenezesBlackburn et al. (2015): pH 3.0, 37 °C,
45 min, porcine pepsin incubating 20 mFTU and 3,000 U of pepsin. 3 = Unpublished data (own elaboration): pH 2.0, 39 °C, 180 min, porcine
pepsin:phytase ratio 9,000 PU:FTU.
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5. Pepsin (Protease) Resistance 

8/26/2018 33



6. Heat and moisture stability during feed processing
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6. Heat and moisture stability during feed processing
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8. Synergistic effects of other Feed Additives (acidifier)
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9. Dietary factors (minerals, vitamin D3 content)
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Cell wall

10. Combination of enzymes
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11. Phytase dose 

Effect of Phytase Dose

The Potential of Super Dosing
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11. Phytase dosage 
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11. Phytase dosage 
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11. Phytase dosage 

8/26/2018 42



11. Phytase dosage 
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Traditional phytase hydrolyses less than 0.35 of dietary phytate

11. Phytase dosage 
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11. Phytase dosage 
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11. Phytase dosage 

IP6

IP1

IP5

+H2O
-Pi

IP4

+H2O
-Pi

IP3

+H2O
-Pi

IP2
+H2O
-Pi

+H2O
-Pi

inositol
+H2O
-Pi

500 FYT/Kg

1000 FYT/Kg

2000 FYT/Kg

Intestinal or Blood 
Phosphatase
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11. Phytase dosage 
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11. Phytase dosage 
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11. Phytase dosage 
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12. Particle size and mixability of commercial phytase
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Commercial
phytase I

Commercial
phytase II

Commercial
phytase III

12. Particle size and mixability of commercial phytase
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+ -

13. Water pH and temperature
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14 . Functionality of GIT
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