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Why did I look deeper at amino acids 
in dairy cows ?
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What does the mammary gland use to 
produce milk protein ?

Mammary gland uses amino acids



Dairy cow's protein nutrition

Promoting rumen microbes growth 
(microbial protein synthesis)

Supplying by-pass Amino Acids          
(digestible, directly to the intestine)

Rumen Degradable Protein 

Rumen microorganisms have RDP 
requirements
• Purpose is to meet the ammonia & others non 

protein nitrogen required by rumen microbes for 
maximum carbohydrate digestion

Rumen Undegradable Protein

Animals have Amino Acids 
requirements
• Purpose is to provide directly to the intestine the 

additional Amino Acids that the Animal require
that are not provided by microbial protein



Amino Acid Sources for Dairy Cows

Microbial 
Protein

Modern High-Producing Dairy Cows  Rely approx. 50-60% on 
rumen for AA supply

Rumen 
Undegradable
Protein

To achieve milk yield, feed need to bring the additional AA not 
covered by microbial protein

Requirement



Amino Acids in dairy cows ration
Why are Met and Lys Limiting?

Met (% CP) Lys (% CP)

Milk 3.0 7.9

Microbes 2.8 8.0

Forages 1.3-1.6 2.8-4.7

Grains 1.5-2.0 2.8-3.6

Plant Proteins 1.3-2.0 2.8-6.1

Fiber By-products 1.0-1.5 4.0-6.3

The combined contribution of Microbes (Microbial Protein) 
and Feed (Bypass Protein) is less than Milk composition
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Amino Acids in dairy cows ration
Why are Met and Lys Limiting?

The combined contribution of Microbes (Microbial Protein) and Feed (Bypass Protein) is less than Milk 
composition

This means we overfeed most AA to meet Met and Lys

underfeed Met and Lys compared to the requirement 
(ideal profil)
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Research evaluated requirements for 
most limiting AA
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SCIENCE

INDUSTRY

STRATEGIC DECISION

COMMERCIAL WILLINGNESS

RESPONSIVE ENVIRONMENT 
/ COMMUNICATION

Implementing new commercial strategy 
depends on…



How can we apply AA nutrition ?
Does it work in field ?

1. Academic evaluation of dairy 
cows AA ration in commercial 
herds

2. Implementation & Results in 
Lorial’s herds 



LysDi/ MetDi ratio



LysDi/ MetDi ratio



Amino Acid Digestible in the Intestine 
AADI
Tools for 
amino acids 
formulation

AADI are nutrients used for their 
nutritional value as other to meet 
animal requirements

Need to validate 
main AA 
(Lys Met His) 
characteristics 

AA concentration

AADI value



Rumen Protected Amino Acids (RP-AA)

Tools for 
amino acids 
formulation

RP-AA are ingredients used for their 
nutritional value as other raw material to 
meet animal requirements

Need to validate 
main characteristics 

Rumen Protection (target low 
rumen degradation)

Intestinal Digestibility (target 
high absorption in intestine)

Not all RP-AA 
perform the same

Did our own test in robotic 
farms

Validated MetaSmart 
source & rejected some others



Analysis provide inputs for 
concentrate & ration formulation



Analysis provide inputs for 
concentrate & ration formulation

• Formulation of our typical dairy diets (commercial 
on farm software)

• MetDI and LysDI evaluation of our main 
commercial feed (feedmill software)

• Reformulation of our products with a specific
attention to AADI content 

(similar feed quantity/cow/d)
• Test period with 20 herds
• Commercial launch



Formulation work: step 1
• Formulation on farm



Formulation work: step 1
• Formulation on farm



Formulation work : step 2
• Feed Concentrate



Formulation work : step 3 the theory

g % g %
LysDI 158.67 6.97 155 6.81 -3.67

MetDI 42.7 1.88 50 2.20 7.30
MetDI/LysDI 0.269 0.323
kPDI 0.543 0.593 9.26 %

PDI 2 276 2 083 -193 g

MP totales 1236 1236
193/5,36 = 36 g/kg less PDI in feed

4/5,36 = 0.75 g/kg less LysDI in feed
7.3/5,36 = 1.36 g/kg more MetDI in feed

0.367 % of Metasmart liquid

5,36 kg complement feed/d



Formulation work : step 4 the theory
Nutrient Unit Old Value New Value delta
Dry Matter kg 0.889
UFL UF 0.998 0.998
PDIN g/kg 208.368 172.368 -36
PDIE g/kg 143.841 107.841 -36
PDIA g 97.921 61.921 -36
Ca abs g 5.734 5.734 0
P abs g 5.609 5.609 0
LysDI g/kg 9.927 9.177 -0.75
MetDi g/kg 2.568 3.928 1.36
His Di g/kg 3.394 3.39 0
Dig Starch g/kg 1 252.78 1 252.78 0
Crude Prot. % 34.23 32.00 -0.5% diet



Concentrate formulation with/without AA 
Lorial approach



Passer de la MAT aux acides aminés

Initial recipe Initial+
Soja « free »

Degr. Prot. (g/kg) 276 277

MetDi et LysDi
(g/kg) 3,9 – 15,8 4,0 – 15,5

% Soja 60% 48%

constraint soja
cost 1,15 0

% CP 47,0% 47,0%

constraint CP
cost 0 14.7

Recipe cost / -15,9

Concentrate formulation with/without AA 
Lorial approach



Passer de la MAT aux acides aminés

Initial recipe Initial+
Soja « free »

LACTIS + Soja 
30 mini + 
free CP

Degr. Prot. (g/kg) 276 277 266

MetDi et LysDi
(g/kg) 3,9 – 15,8 4,0 – 15,5 5,0 – 13,8

% Soja 60% 48% 30%

constraint soja
cost 1,15 0 1,1

% CP 47,0% 47,0% 43,8%

constraint CP
cost 0 14.7 0

Recipe cost / -15,9 -27,9

Concentrate formulation with/without AA 
Lorial approach



Passer de la MAT aux acides aminés

Formule
initiale

Initial+
Soja « free »

LACTIS + Soja 
30 mini + 
free CP

LACTIS + MP 
free

Degr. Prot. (g/kg) 276 277 266 265

MetDi et LysDi
(g/kg) 3,9 – 15,8 4,0 – 15,5 5,0 – 13,8 5,0 – 13,4

% Soja 60% 48% 30% 21%

constraint soja
cost 1,15 0 1,1 0

% CP 47,0% 47,0% 43,8% 43,1%

constraint CP
cost 0 14.7 0 0

Recipe cost / -15,9 -27,9 -39,6

With a formulation based only on animal 
requirements the economy is up to 30€/t.

Concentrate formulation with/without AA 
Lorial approach



Concentrate formulation with/without AA 
Lorial approach
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Concentrate formulation with/without AA 
Lorial survey



How can we apply AA nutrition ?
Does it work in field ?

1. Academic evaluation of dairy 
cows AA ration in commercial 
herds

2. Implementation & Results in 
Lorial’s herds 



Zootechnical results in commercial  
herds

• After 2 years of commercial sales
• A study based on all the regional dairy records
• Comparing year long users and 

all the others non customers



Regular and continuous customers
of TEAM or LACTIS feed from
november 2012 to november 2013 TEAM

90 farms

2,7kg/cow/d

November 2012
(first order or 

continuous orders) 

November 2013
(at least)

Average order evaluation

LACTIS

103 farms

3,1kg /cow/d

Farm selection



Convention
-LORIAL
-CA Alsace
-CA Moselle
-Contrôle Laitier
-ARSOE
-OPTIVAL

ARSOE
- Typology/rations
- Performances
- Reproduction

Official Farm Control
(Dairy Control Members)

1275 Lorraine Hors LORIAL

229 Alsace Hors LORIAL

49 TEAMLORIAL
- Names
- Orders
- Rations

62 LACTIS

Data collection



Zootechnical results in 95 herds

970 farms, 55 000 Dairy cows, 600 000 records



Zootechnical results in 95 herds

Group Nb 
Herds

Milk 
kg/day Fat g/kg Protein

g/kg
Milk Urea

mg/kg SCC /ml
Milk from 
farm raw 
material

LORRAINE 
REGION

TEAM AA 41 26.45 39.9 32.23* 256* 300 000 5207*

Non AA 712 26.57 39.8 31.95* 270* 293 000 4182*

ALSACE 
REGION

LACTIS AA 54 28.72** 39.9 32.43* 216 271 000** 6831*

Non AA 161 28.12** 40.0 32.17* 232 293 000** 6472*

Significant Differences: *p<5% & ** p<10%

More or equal milk (0;+0,6 kg)
More protein in milk: +0,3 g/kg
Less MUN: -15 mg/kg

970 farms, 55 000 Dairy cows, 600 000 records



Zootechnical results
• Comparing among LORIAL customers Crude Protein level of the ration was decreased by 

0.5 point compared to traditional formulation

• N efficiency is improved

For 100 cows :
653kg to  891 kg Nitrogen not released in the environment



Economical approach for a traditional 
dairy farm

Thanks to AA formulation,
A traditional 65 cows farm could save from 

2 500 to 9 000 €/year.

per 1000 L milk
from:

%Protein benefit Extra milk benefit

ProteinMix
Concentrate

cost decrease

Total 
Financial 
Impact

TEAM 1,68 € - 2,40 € 4,08 €
LACTIS 1,62 € 11,93 € 1,20 € 14,75 €









Les correcteurs essentiels

LACTIS

COST / Ton PERFORMANCES
Commercial 
attractivity

- + +++
= ++ ++
+ +++ +

LACTIS



COSTAL
60% PDM

COSTAL
60% PDM

60%

EPILOR
30% PDM

EPILOR
30% PDM

40%

EVIALIS
10% PDM

EVIALIS
10% PDM

20 % 

LORIAL use of AADI (2013)



A good science
A good feedmill
A strong marketing
A good strategy

A favorable market

120 000 t Ruminant feed

50% dairy protein mix
60 000 T

Up to 60% using AADI technique

0.3 % average inclusion

 100 t of liquid MetaSmart / 
year



Feed
Cost

Milk 
Quality

Nitrogen
excretion

Protein
autonomy

Farmer benefit

Industry benefit

Environmental benefit

Trade balance benefit

From Crude Protein to Amino Acid



AADI approach

The composition of the feed is changed !

It needs to be explained & demonstrated 
with farmers and prescriptors

It is economically efficient





Communication example







AA nutrition can help feed industry                   
to cope with sustainability challenges

If all french dairy cows 
rations were balanced on 
AADI :

Soy use will decrease

Based on soybean yield 
3T/ha & 80% yield as 
meal

minus 500 000 T/year

200 000 ha land saved !



Thank You !
Questions ?


