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Abstract 
 Rumen protected amino acids are increasingly being used in dairy cattle diet formulation to obtain the 

required concentrations of Lysine and Methionine in metabolisable protein for optimal milk and milk protein 

production. The objective of this study was to evaluate the relative bioavailability of a liquid rumen protected 

lysine prototype using the milk composition technique. Forty mid lactation Holstein cows were used in a 

complete randomised block design experiment and allocated to one of 4 experimental treatments. The 

treatments were (1) Methionine deficient (Met-) diet, (2) Met- diet supplemented with Smartamine M 

(SmartM), (3) Met- diet supplemented with liquid rumen protected prototype (LRPMet) and (4) Met- diet 

supplemented with DL Met (DLMet). After an adaptation phase all 4 groups received the Met- diet and 

thereafter switched over to the four treatments. Cows supplemented with SmartM had higher milk protein 

and milk fat % compared to the other treatments and increased milk casein % (P <0.05) compared to the 

control treatment. SmartM again proved to be a RPAA with a high relative bioavailability while the LRPMet 

failed to elicit any response. The milk composition technique proved to be a simple but effective technique to 

evaluate the bioavailability of rumen protected products or prototypes. 

 

Introduction 
 Lysine (Lys) and methionine (Met) have been identified as the two most limiting amino acids (AA) for 

synthesis of milk and milk protein (NRC, 2001).  This is because of their low concentrations in most feeds 

fed to lactating cows, relative to their apparent optimum concentration of 7.2% Lys and 2.4% Met in 

metabolisable protein (MP) (NRC, 2001). In most cases, Met has been shown to be more limiting than Lys, 

however Lys can become co-limiting with Met or more limiting than Met, when feeds of maize origin 

provide most, or all of the rumen undegradable protein (RUP) in the diet (Schwab 2010). 

 To supply additional Met and Lys, methods and technologies had been developed to protect these AA 

from microbial degradation resulting in the rumen protected AA (RPAA) passing to the abomasum and small 

intestine where they are released and absorbed (Schwab, 1995). Before commercialisation of such products 

or prototypes, information is necessary on the relative or apparent bioavailability of the AA. 

 In vivo estimates of protein degradation requires cattle with rumen and duodenal cannulas and for in 

vivo estimation of postruminal availability an additional cannula in the terminal ileum is needed. In vivo 

estimates are expensive, labour intensive, time consuming and subject to error, associated with the use of 

digestion flow rate and microbial markers and animal variation. Alternative methods for measuring ruminal 

degradation and postruminal availability of nutrients are needed (Tamminga and Chen, 2000). The in situ 

technique for measuring rumen degradation and the mobile bag technique for measuring RUP digestibility 

are alternative techniques, but still require cannulated animals and are unsuitable for evaluating liquid 

products (Stern et al., 2006). 

 An alternative non-invasive procedure to estimate the relative bio-availability of RPAA is changes in 

milk composition (milk composition technique). It has been demonstrated that (1) content of protein in milk 

is more responsive than milk yield to supplemented Lys and Met, particularly in post-peak cows (2) 

increases in milk protein percentage are independent of milk yield, (3) casein is the most influenced milk 

protein fraction, (4) increases in milk protein production to increased supplies of either Lys or Met in MP are 

the most predictable when the resulting predicted supply of other AA in MP is near or at estimated 

requirements (NRC, 2001). 

 The objective of this study was to determine the relative bio-availability of a liquid RP Met (LRPMet) 

prototype by comparing it to an established RP Met source (Smartamine M) (Adisseo, Inc., Antony, France) 

and a feed grade DL- Methionine (Evonik Degussa, Theodore, Alabama, USA) which is not protected 

against degradation, using the milk composition technique. 


