
How to use the full potential in feed 
enzymes to improve the overall 

feeding cost
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Agenda

• Market situation
• DIF / Matrix values from for different enzymes –
• Additivity Model –
• Feed formulation –

– the ultimate tool to show the benefit of the enzymes
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World price have increased on 
almost all feed raw materials 
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Source – DSM Iberia, May

Feed cost price difference 21-22
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DIF/Matrix values values for

RONOZYME®

MultiGrain
WX
VP
HiStarch
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Digestibility Improvement Factors (DIF) 
• Is a practical tool for feed formulation
• DIF takes into account the effect of the enzyme on individual raw materials
• Results in accurately balanced diets
• Lowers overall feed costs 
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DIF Values Recommendations 
Poultry / Layer

Barley Wheat Corn Sorghum Rye Triticale

DIF 8% 5% 3% 3% 5% 6%

Kcal/kg* 190 170 100 70 120 140

MJ/kg* 0.8 0.7 0.4 0.3 0.5 0.6

Protein / AA 4% 3% 2% 2% 4% 3%

Minimum EU dose Recommended dose

Broilers 50 ppm 100 ppm

Layers 80 ppm 80 ppm

Turkeys 100 ppm 100 ppm

Ducks 50 ppm 100 ppm

* These values may differ as they are the percentage of the ME of the respective raw material. In the example above, 
barley has a ME value of 2375 kcal/kg or 10 MJ/kg. 

If Multigrain is used in combination with ProAct and or RONOZYME VP 
it’s recommended to use only 50% of the Protein and AA value!

Dose should be adjusted to the 
level and quality of relevant 
substrate in the diet



For Internal Use Only

DIF Values Recommendations 
Growing pigs >35kg and Sows

Barley Wheat Corn Sorghum Rye Triticale

DIF 4% 3% 1,5% 1,5% 3% 3%

Kcal/kg* 95 102 50 35 72 84

MJ/kg* 0.4 0.43 0.21 0.15 0.3 0.35

Protein / AA 2% 1,5% 1% 1% 2% 1,5%

Minimum EU dose Recommended dose

Broilers 50 ppm 100 ppm

Layers 80 ppm 80 ppm

Turkeys 100 ppm 100 ppm

Ducks 50 ppm 100 ppm

* These values may differ as they are the percentage of the ME of the respective raw material. In the example above, 
barley has a ME value of 2375 kcal/kg or 10 MJ/kg. 

If Multigrain is used in combination with ProAct and or RONOZYME VP 
it’s recommended to use only 50% of the Protein and AA value!

Dose should be adjusted to the 
level and quality of relevant 
substrate in the diet



DIF Value Recommendations
Poultry, Layer

Barley Wheat Corn Sorghum Rye Triticale Oats Wheat 
bran

DIF 7% 6% 3% 3% 5% 6% 7% 7%

Kcal/kg 165 170 100 70 120 140

MJ/Kg 0.7 0.72 0.4 0.3 0.5 0.6

Protein / AA 3,5% 2,5% 1,5% 1,5% 2,5% 2,5% 3,5% 3,5%

Minimum EU dose Recommended dose

Broilers 100 FXU/KG 150 – 200 FXU/KG

Layers 100 FXU/KG 100 – 150 FXU/KG

Piglets 200 FXU/KG 200 FXU/KG

Dose Recommendations

If RONOZYME WX is used in combination with ProAct and or RONOZYME 
VP it’s recommended to use only 50% of the Protein and AA value!

Dose should be adjusted 
to the level and quality 
of relevant substrate in 
the diet
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DIF Values Recommendations 
Growing pigs >35kg and Sows

Barley Wheat Corn Sorghum Rye Triticale

DIF 4% 3% 1,5% 1,5% 3% 3%

Kcal/kg* 95 102 50 35 72 84

MJ/kg* 0.4 0.43 0.21 0.15 0.3 0.35

Protein / AA 2% 1,5% 1% 1% 2% 1,5%

Minimum EU dose Recommended dose

Broilers 50 ppm 100 ppm

Layers 80 ppm 80 ppm

Turkeys 100 ppm 100 ppm

Ducks 50 ppm 100 ppm

* These values may differ as they are the percentage of the ME of the respective raw material. In the example above, 
barley has a ME value of 2375 kcal/kg or 10 MJ/kg. 

If Multigrain is used in combination with ProAct and or RONOZYME VP 
it’s recommended to use only 50% of the Protein and AA value!

Dose should be adjusted to the 
level and quality of relevant 
substrate in the diet



DIF value recommendation
RONOZYME® VP is the only multi-component carbohydrase product on the market for both intestinal 
viscosity reduction and nutrient release from vegetable protein feed crops for swine and poultry species

Crop DIF MJ/kg Kcal/kg Protein / AA

SBM 6% 0.60 145 3%

Toasted FFSBM 3% 0.56 135 1,5%

Extruded FFSBM 2% 0.40 95 1%

Sunflower meal 7% 0.56 135 3%

Rapeseed meal (LF) 10% 0.96 230 5%

FF Rapeseed meal (HF) 6% 0.60 145 3%

Peas 3% 0,54 129 3%

Lupins 3% 0,50 120 2,5%

Palm kernel meal 5% 0,31 74 2,5%

Soya Hulls 3% 0,48 115 2,5%

If RONOZYME VP is used in combination with ProAct and or 
RONOZYME WX and or Multigrain it’s recommended to use only 
50% of the Protein and AA value!

Minimum EU dose Recommended dose

Broilers 200 ppm 200 ppm

Piglets 200 ppm 200 ppm

Dose should be adjusted 
to the level and 
quality of relevant 
substrate in the diet
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RONOZYME® ProAct

Matrix / DIF value



Using DIF values direct

Practical implementation into diet formulations
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• Balance of precision and simplicity
• Balance of performance and cost saving
• User specific

More precise/ initial implementation 
more time consuming

Less precise/implementation
quick

Flat (e.g. 3/4%) matrix or DIF value per Rm

Use of the ProAct calculators

2



DSM ProAct Matrix calculator
Link: https://dsm-ronozymeproact.com



• Generate a database of ‘lift’ value for protease to allow: 
– direct upgrade of raw materials in LCF programs using DIF 

values
– Calculation of matrix values for specific diets based on 

ingredient inclusion and/or nutrient specification
– Best estimation of a matrix value

How do we capture the value of a protease for 
formulation purposes? 



Heat map of broiler Ileal amino acid 
digestibility improvement factors with 
RONOZYME® ProAct 

• Database still being expanded
• Longer term we need a tool to accurately predict amino acid digestibility of 

individual batches of ingredients 
and ProAct lift

Samples tested CP Met Cys M+C Lys Thr Arg Val Ile Leu
Corn 11 3.42% 2.85% 6.75% 4.73% 3.58% 7.21% 3.31% 4.14% 3.62% 1.40%
Wheat 12 3.47% 2.46% 2.52% 2.49% 6.44% 4.77% 4.48% 3.81% 3.73% 3.31%
Barley 6 1.33% 1.68% 0.50% 1.02% 1.75% 2.55% 1.44% 1.59% 1.11% 1.17%
Soy Bean Meal 20 2.21% 2.38% 4.52% 3.68% 1.98% 4.24% 1.66% 1.97% 1.63% 1.13%
Full Fat Soy 5 6.43% 4.67% 17.37% 11.02% 2.52% 8.49% 5.30% 4.47% 3.17% 0.40%
Rapeseed Meal 18 1.62% 1.80% 1.56% 1.66% 2.05% 1.86% 1.19% 2.05% 1.93% 1.68%
DDGS Corn 7 3.14% 3.13% 5.05% 4.09% 5.45% 5.92% 3.36% 2.49% 2.23% 0.37%
Sunflower Meal 11 2.04% 0.41% 1.17% 0.66% 3.35% 2.32% 0.85% 0.85% 0.72% 0.94%
Meat Bone Meal 3 5.41% 5.47% 20.48% 12.97% 4.66% 6.43% 5.58% 3.86% 1.76% 1.54%
Poultry by-prod. 1 3.89% 6.12% 6.83% 6.47% 0.76% 2.31% 1.67% 3.24% 14.43% 1.09%
Feather Meal 2 1.96% 14.59% 1.06% 7.82% 1.11% 0.91% 0.67% 0.65% 2.71% 1.16%
Fishmeal 1 3.89% 3.74% 15.24% 9.39% 4.91% 1.76% 2.76% 4.89% 3.70% 3.69%
Sorghum 1 0.95% 0.13% 0.50% 0.32% 2.06% 0.36% 1.27% 1.55% 1.69% 0.77%
Wheat Midds. 1 2.16% 0.12% 0.00% 0.06% 0.00% 4.55% 1.09% 1.74% 2.77% 1.68%
Pura 1 1.76% 1.00% 2.46% 1.73% 1.40% 3.23% 0.76% 1.67% 1.59% 1.45%



Implimenting RONOZYME PROACT
Flat approch

* Cereal and protein sources only
** Dependent on diet composition
*** CP 20 – 22%; 
**** CP 18 – 20%

• Approach 1: Simple approach

– Increase digestible amino acid levels 
and CP of raw materials* from 3% to 
max 8%**

– Wheat based – normal*** CP Diets - 4%

– Corn based - normal ***CP diets - 4%
– Wheat based – low**** CP diets  - 3%
– Corn based – low**** CP diets  - 3%
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MATRIX VALUES

To be shared



HiPhos Online Matrix calculator
Link: RONOZYME® HiPhos Matrix Calculator (dsm-ronozymehiphos.com)

Page 
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https://dsm-ronozymehiphos.com/


HiPhos Online Matrix calculator
Link: RONOZYME® HiPhos Matrix Calculator (dsm-ronozymehiphos.com)

Page 
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https://dsm-ronozymehiphos.com/
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Additivity using enzymes
• Can we just add different types of enzymes into the diet and still use full 

DIF / Matrix value

+                     +                   +    

1 + 1 + 1 +1= 4,0 ?
1 + 1 + 1 +1= 3,5 ?
1 + 1 + 1 +1= 2,5 ?



Enzyme additivity assumpsions

Protein Energy Phosphorous

For calculation of protein
and AS, add the 
contribution of

For the calculation of energy, 
add the contribution of

For the calculation of 
phosphorous, add the 
contribution of

If in use NSP Phytase Protease NSP Phytase Protease NSP Phytase Protease

- Phytase
- Protease
- NSP-enzyme

0% 100% 100% 100% 50% 0% 0% 100% 0%

- Phytase
- NSP-enzyme

100% 100% --- 100% 50% --- 0% 100% ---

- Phytase
- Protease

--- 100% 100% --- 100% 0% --- 100% 0%

- NSP-enzyme
- Protease

50% --- 100% 100% --- 0% 0% --- 0%



Feed formulation Broiler grower feed
Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24

Broiler Ross 
308 Grower 

11-24
RECALCULATED €/ton 502.46 481.48 468.23 464.51 431.05 427.07 426.91 427.03
Cost saving €/ton -20.98 -34.23 -37.95 -71.41 -75.39 -75.55 -75.43
Additional cost saving €/ton -20.98 -13.25 -3.72 -33.46 -3.98 -0.16 0.12

Corn 8.0%                     300.00 347.41 363.13 373.57 386.21 427.81 432.77 432.99 433.07
Wheat 2013 305.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00
Canola Meal                   290.00 30.00 30.00
Canola Meal with VP 290.00 30.00 30.00 30.00 30.00 30.00 30.00
Soya Bean Meal 46% 590.00 317.21 314.96
Soya Bean Meal 46% - with VP 590.00 313.46 302.49 282.56 280.58 280.54 280.53
Sunflower Meal 38 % 300.00 20.00 20.00
Sunflower Meal 38 % with VP 300.00 20.00 20.00 20.00 20.00 20.00 20.00
Limestone                     110.00 10.48 10.48 10.52 10.53 9.56 9.54 9.67 9.73
Monocalcium Phos              1500.00 16.42 16.41 16.41 16.52 8.89 7.31 7.04 6.92
Salt                          20.00 2.75 2.73 2.72 2.70 2.63 2.62 2.62 2.62
Sodium Bicarbonate            320.00 1.55 1.57 1.57 1.59 0.99 0.95 0.95 0.95
Soy Oil                       1840.00 45.09 31.57 22.40 20.66 8.36 6.98 6.91 6.88
DL Methionine                 3200.00 3.12 3.09 3.08 2.94 2.78 2.76 2.76 2.76
L Threonine                   2400.00 0.98 0.98 0.97 0.81 0.65 0.64 0.64 0.64
Lysine HCL 78%                2500.00 2.50 2.52 2.54 2.59 2.77 2.79 2.79 2.79
Broiler Grower PX             3000.00 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Ronozyme WX 2000 CT 7500.00 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Ronozyme VP CT                7000.00 0.20 0.20 0.20 0.20 0.20 0.20
Ronozyme ProAct Calculator onliner 13500.00 0.20 0.20 0.20 0.20 0.20
1,1-HiPhos 0-25g/t ne-Poul. 13000.00 0.03 0.03 0.03 0.03
2,1-HiPhos 25-50g/t ne--poul. 13000.00 0.03 0.03 0.03 0.03
3,1-HiPhos 50-75g/t ne--poul 13000.00 0.03 0.03 0.03
4,1-HiPhos 75-100g/t ne-poul 13000.00 0.03 0.03 0.03
5,0-HiPhos 100-125g/t ne-poul 13000.00 0.03 0.03
6-HiPhos 125-150g/t ne-poul 13000.00 0.03
TOTAL 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00



Feed formulation Broiler grower feed
Pig Finisher Pig Finisher Pig Finisher Pig Finisher Pig Finisher Pig Finisher Pig Finisher

SAVED COST Cost/ton 337.12 335.60 325.65 323.81 322.90 322.21 322.44
RECALCULATED €/t 337.12 335.60 325.65 323.81 322.90 322.21 322.44
Cost saving €/t -1.52 -11.47 -13.31 -14.22 -14.91 -14.68
Additional cost saving €/t -1.52 -9.95 -1.84 -0.91 -0.69 0.23

Barley 2013 295.00 304.62 532.24 601.40 633.02 639.58 643.94 644.02
Sukker beat pellets w. molas.8.8% 200.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
Wheat 2013 305.00 387.42 157.51 102.59 73.08 67.67 63.98 63.90
Bran 15%                      168.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00
Canola Meal                   350.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00
Soya Bean Meal 46% 520.00 49.21 51.81 44.91 44.10 43.64 43.43 43.43
Sunflower Meal 38 % 345.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Limestone                     110.00 11.77 11.79 11.51 11.62 11.78 12.03 12.06
Monocalcium Phos              1500.00 11.96 11.80 5.31 3.99 3.15 2.43 2.36
Salt                          20.00 6.64 6.59 6.21 6.14 6.12 6.11 6.11
Soy Oil                       1820.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50
DL Methionine                 3200.00 0.45 0.44 0.45 0.45 0.45 0.45 0.45
L Threonine                   2400.00 0.60 0.55 0.43 0.41 0.40 0.40 0.40
L Tryptophan                  8770.00 0.36 0.39 0.38 0.38 0.38 0.38 0.38
Lysine HCL 78%                2500.00 3.48 3.34 3.26 3.23 3.22 3.22 3.22
Premix Pig Finisher           3000.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Ronozyme WX 5000 CT 14000.00 0.04 0.04 0.04 0.04 0.04 0.04
1,1-HiPhos 0-25g/t ne-Swine 13000.00 0.03 0.03 0.03 0.03 0.03
2,1-HiPhos 25-50g/t ne-Swine 13000.00 0.03 0.03 0.03 0.03
3,1 HiPhos 50-75g/t ne-Swine 13000.00 0.03 0.03 0.03
4,1 HiPhos 75-100g/t ne-Swine 13000.00 0.03 0.03
5-HiPhos 100-125g/t e-Swine 13000.00 0.03
TOTAL 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00
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Feed formulation
Summary

• Using the right values, not too much not too little ! 

– It’s difficult to be 100% right – that’s why DSM using some safe 

matrix/DIF values

• The HiPhos matrix values  is conservative – do not go below the 

recommendation – use the HiPhos calculator and even increase the matrix 

value with taking adjustment into consideration for greater cost saving.

• The DIF values in NSP’s are 20 years with small moderations over time

• ProAct Matrix value have been created from more the 50 digestibility 

trials and are confirmed form the use within our customers
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Feed formulation
Take home message

• Using the additivity model, this ensure you not overestimate the enzyme 

effect in an easy way.  

• The most important thing is to: Ensure a more well-balanced diet taking 

the enzyme effect in consideration - this normally gives a lower feed cost 

• Using the right mix of enzymes this gives a better performance due to 

lower ANF effect from different negative substrates as: Phytate, fibers, 

proteins… this ensure a better gut microflora and a better overall 

performance 

• Most important : Price per kg meat produced better than high weight 

gain and Low FCR as the main parameter 
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Precis formulation and enzyme dosing  
- Helps you to hit the target

Questions ?


