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Amino acid balancing improved protein efficiency and profitability of milk 
production  
 
 
Basics of protein nutrition in dairy cows 

Most of the dietary protein is degraded to amino acids (AA) in the rumen. These AA are used to build microbial 

protein, which is subject to absorption in the small intestine. Microbial protein, rumen undegradable protein (RUP) 

and endogenous protein all together contribute to the quantity of metabolizable protein (MP). The MP is the amount 

of AA which is available for the metabolism of the animal.  

 

AA are the building blocks of protein and essential nutrients, and therefore, critical for milk production. 

Rumen microbes can synthesize these AA, but there is a big difference between the methionine concentration in milk 

protein and the insufficient methionine contribution by microbial protein. The methionine requirement increases with 

higher milk production. In rations for high producing dairy cows, methionine is the first limiting AA for milk production, 

followed by lysine and histidine. The methionine concentration in commonly used protein feeds is relatively low. If 

methionine supply from protein sources is sufficient, all other AA are usually in surplus, what results in imbalances, 

inefficient protein use and increased nitrogen (N) excretion. 

 

Low protein trial at a German research facility 

The research facility Hofgut Neumühle in Germany conducted a trial with 45 German Holstein cows to investigate the 

effect of an amino acid balanced ration that was lower in CP and supplemented with Mepron®, on lactation 

performance and nitrogen efficiency in comparison to the existing diet. The average milk yield of the herd was 9,500 

kg with 4.15 % fat and 3.4 % protein. During the trial period of four month, the cows were randomly assigned to two 

groups (control and reduced CP), based on milk yield, days in milk (DIM) and number of lactations. Cows were fed a 

TMR, based on corn silage and grass silage. The main protein components were soybean meal and protected 

rapeseed meal. In order to reduce the CP content of the trial ration, protected rapeseed meal was replaced with a 

higher amount of a commercial compound feed as well as corn silage and grass silage. To meet the requirement for 

methionine, 12 g of Mepron® per cow and day were supplemented via the mineral mix. With these adjustments, the 

CP concentration of the experimental ration was reduced by 1.4 percentage points (Table 1). 

 

 
Table 1: Nutrient composition of the rations (in dry matter) 

Nutrient Control Ration Experimental Ration 

Energy (MJ NEL/kg)   7.01   6.95 

CP (%) 17.9 16.5 

NFC (%) 38.2 38.3 

NDF (%) 33.9 35.1 

ADF (%) 18.8 19.5 

Starch (%) 23.0 23.5 

Sugar (%)   3.38   3.50 

mLys : mMet        3.40 : 1        3.06 : 1 
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Amino acid balanced ration supplemented with Mepron® enhanced performance and profitability 

Reducing the CP content of the ration in the experimental group increased milk yield by 0.6 kg per cow and day with 

no change in milk components.  

 

 
Table 2: Trial results 

 Control Group Trial Group Change 

Milk yield (kg) 32.3 32.9 +0.6 

Milk fat (%) 3.81 3.81  

Milk fat (kg/d) 1.18 1.21 +0.03 

Milk protein (%) 3.58 3.56  

Milk protein (kg/d) 1.10 1.15 +0.05 

Urea (ml/l) 315 262 -53 

SCC (x 1,000) 316 312 -4 

Milk-N/N intake (%) 26.1 29.6 + 13 % rel. 

 

 
Due to the higher milk yield, the yield of fat and protein increased remarkably. In addition to these performance 
parameters, a significant decrease of milk urea could be observed what demonstrates a higher N efficiency (+13 %, 
Table 2). While maintaining the same performance but reducing the CP content, ration costs were reduced by 0.19 € 
per cow and day.  

 

 

 

 

 

 

 

 
 
 
 
 
 

 

This information and any recommendations, technical or otherwise, are presented in good faith and believed to be 
correct as of the date prepared. Recipients of this information and recommendations must make their own 
determination as to its suitability for their purposes. In no event shall Evonik assume liability for damages or losses 
of any kind or nature that result from the use of or reliance upon this information and recommendations. EVONIK 
EXPRESSLY DISCLAIMS ANY REPRESENTATIONS AND WARRANTIES OF ANY KIND, WHETHER EXPRESS 
OR IMPLIED, AS TO THE ACCURACY, COMPLETENESS, NON-INFRINGEMENT, MERCHANTABILITY 
AND/OR FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE OF SUCH PURPOSE) WITH 
RESPECT TO ANY INFORMATION AND RECOMMENDATIONS PROVIDED. Reference to any trade names 
used by other companies is neither a recommendation nor an endorsement of the corresponding product and does 
not imply that similar products could not be used. Evonik reserves the right to make any changes to the information 
and/or recommendations at any time, without prior or subsequent notice. 
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