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Supplementing lysine into the diets of lactating dairy 
cows is becoming more common as increased pricing for 
components drives the value of milk higher.  By balanc-
ing the supply of amino acids delivered to the cow, she 
can become more effi cient and increase the components 
deposited in milk on a more reliable basis.  The most 
common product used to increase lysine delivered to the 
small intestines is blood meal.  But the consistency of 
available blood meal and the wild fl uctuation in pricing 
has made using blood meal in diets for lactating dairy 
cows a problem for most nutritionists and dairy produc-
ers.

Alternately, technologies have been developed to protect 
raw lysine from degradation by the rumen bacterial 
population and deliver a consistent supply of available 
lysine to the small intestines for absorption into the blood 
stream.  Several companies have marketed rumen-
bypass lysine sources to the dairy industry.  Increased 
demand for these products has created a limited supply.  
Delivery of lysine by the myriad of products in the market 
place has created signifi cant confusion and uncertainty 
regarding which product to use and what the true pricing 
is for actual delivery inside the cow.

With this market situation in mind, QualiTech used its 
pending patent rumen bypass technology to develop a 
rumen-bypass lysine product (BOVI-LYSINE).  Quali-
Tech’s rumen protection technology is a two-phase 
system that protects a target nutrient such as lysine 
by blending the nutrient with an inert rumen bypass fat 
complex. The mixture then is compressed into a dense 
particle that sinks to the bottom of the rumen after being 
consumed by the cow.  This protection and densifi cation 
provides a vehicle for delivery of valuable nutrients such 
as lysine past the rumen and into the lower digestive 
tract for absorption into the blood stream.

Initial development of BOVI-LYSINE focused on 
evaluating the rumen bypass characteristics of the 
product.  The design of the study to evaluate the bypass 
was an area under-the-curve comparison for the two 
separate water soluble markers; one marker replacing 
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the lysine in the fi nal product and the second marker 
fed at the same rate as the one within the product but 
unprotected.  The two markers were cobalt-EDTA (used 
as the internal marker) and chromium-EDTA (used as the 
external marker).  The study, conducted at the University 
of Pretoria, was a cooperative project with the University 
of California, Davis.  The principal investigator was Dr. 
M. Sakkers, advised by Dr. L.J Erasmus and Dr. P.H. 
Robinson.  The study was a 4x4 latin square with 14 
day experimental periods.  The rumen-protected lysine 
product with marker and external marker was fed and 
then rumen fl uid samples were collect every two hours for 
the fi rst 24 hours and every four hours for the second 24 
hours.  Rumen fl uid samples were analyzed for marker 
content and then analyzed for area-under-the curve 
measurements.

Results are shown in Figure 1.  If the product had no 
bypass characteristics, thus broke down completely in the 
rumen, the area under the curve would be identical for 
both markers.  The difference between the area for the 
external marker and the internal marker is the amount of 
product that actually escaped rumen breakdown.  When 
the calculations are done comparing the area-under-the-
curve for the outfl ow of the Co-EDTA in relationship to 
the Cr-EDTA it showed that 52.7% of the lysine protected 
within the product was delivered to the lower gastro-
intestinal tract available for absorption.  

A more complete discussion of the research study 
can be found in the article: Sakker, M., L.L. Erasmus, 
P.H. Robinson, R. Meeske, and J.E. Garrett.  2013.  
Determining in vivo ruminal stability of three ruminally 
protected nutrients in lactating Jersey cows.  Anim. Feed 
Sci. Technology 185:133-139.

The delivery of lysine past the rumen into the abomasum 
and then the small intestines verifi es that BOVI-LYSINE 
allows signifi cant lysine to escape the harsh environment 
of the rumen.  But that only tells part of the story. The 
remainder is to fi nd out how much of the lysine delivered 
to the small intestines actually gets into the blood stream 
for use by the cow.
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Figure 1.  Area under comparison between marker 
within the product (Cobalt) and marker outside the 
product (Chromium).

A second study evaluated how much BOVI-LYSINE  
was bioavailable.  This study was conducted at the 
University of New Hampshire by N. Whitehouse who 
was advised by Dr. A. Bruto and Dr. C.G. Schwab.  
The study was a replicated 3x3 latin square (7 day 
periods) with treatments of Control (no additional 
lysine; baseline measurement), abomasally infused ly-
sine (equal to 100% bypass) and BOVI-LYSINE.  The 
lysine was fed/infused at 60 g/hd/d.  Blood samples 
were collected during the last three days of each 
period; starting at two hours after the morning feeding 
and collected every two hours for the next six hours.

Samples were composited and analyzed for individual 
amino acid content.  Regression analysis was then 
conducted on change in lysine content of the % total 
amino acid of the blood plasma.  Ratio of the slopes 
of these regressions were used to determine the 
bioavailability (intestinal absorption) of the lysine fed 
using BOVI-LYSINE.  The results are presented in 
Figure 2.

Changes in plasma free Lys concentrations (% of total AA, umole)
with increasing amounts of infused or fed Lys.
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Figure 2.  Changes in plasma-free Lys concentrations 
(% of total AA, umole) with increasing amounts of 
infused or fed Lys.

To determine the actual delivery of lysine a ratio of the 
slopes for the infused lysine vs. the fed RPLys Product 
(Bovi-Lysine) determines the percent delivery of the 
lysine in the product to the blood stream.  This study 
showed 26.95% of the lysine fed was delivered to the 
blood stream.  This equates to 12.73 g of lysine deliv-
ered per 100 g of product fed.

Bovi-Lysine is effective for protecting raw lysine from 
the harsh environment of the rumen and delivering its 
payload where the cow needs it in the small intestine.  
Once there it releases the lysine for absorption into 
the blood stream where the cow can use it to balance 
her needs for lysine and optimize milk production and 
component output.  Don’t be frustrated by fl uctuating 
pricing and consistence of blood meal, go for a research 
proven product that will consistently deliver the lysine 
she needs.
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