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Why transition and early lactation cows love a
formulation balanced for amino acids.
by Les Berghorn, General Manager, Afgritech, LLC
Dairy cows don’t really need protein, rather
they need the individual amino acids that
make up the protein. Balancing rations for
specific amino acids has been shown to
improve milk component and milk production, improve protein utilization and reduce
environmental impact.
Dry matter intake (DMI) drops for close up
cows and often lags into early lactation. Yet
nutrient requirements for body maintenance and
milk production increase immediately following freshening. Key among these nutrients are protein sources
containing amino acids for use in milk synthesis. Methionine and Lysine are the essential amino acids required and data
shows benefits that stretch beyond just milk production.
While methionine (Met) is essential for milk synthesis, research is
showing an affect on metabolism, inflammation, and gene regulation. A negative balance occurs when nutrient demands, including
proteins, are not met which
commonly happens with a
drop in DMI. Providing essential amino acids through
the diet at this time are not
only necessary but also
have the most benefit.
Methionine and liver
function
Methionine is involved
biologically beyond just the
synthesis of milk proteins.
Some of the main biological areas affected by Met
supplementation are lipid metabolism, inflammation, and oxidative
stress. For instance, Albumin is primarily synthesized in the liver and
is one of the main blood biomarkers associated with liver function.
During the transition period Albumin is noted to decrease in blood.
The limiting effect of Met as an amino acid for protein synthesis

is evident when a
consistent increase
in blood albumin has
been noted during
supplementation of
Met to transition dairy
cows. An increased liver
function level during
transition will likely ensure
that the synthesis of key
proteins such as albumin and
others will not be impaired or at
least maintained. As a result, it is
conceivable that Met as a limiting factor
for protein synthesis in the liver will improve
liver function and, in turn, this may reduce the
chance of fatty liver syndrome.
Methionine and oxidative stress
Oxidative stress commonly occurs with the
onset of the lactation (Grohn et al., 1989) and is
the result of an over-accumulation of free radicals or reactive oxygen species (ROS). These
reactive oxygen species are the by-product
primarily produced during oxidative phosphorylation inside of mitochondria, which is a process
that converts nutrients (fatty acids and sugar)
into cellular energy substrate (ATP) in most of
mammalian cells. Thus, ROS is generated as
with normal metabolic process of cells in the
human body as well as in dairy cows.
However, excessive accumulation of ROS that
occurs when energy requirements are high and/
or deficient in endogenous antioxidants will
result in oxidative stress. This is destructive to
the protein and lipid components of cell membrane and DNA (especially immune cells) that
cause tissue damage and suppression of the
immune response.

A parameter called the oxidative stress index identifies the ratio of
ROS to total serum antioxidant capacity. This index has confirmed
that both the ROS and oxidative stress index are higher in the postfresh period than that in mid (4 to 5 months) or late gestation in
dairy cows. The antioxidant capacity is lower during peak lactation
than other times, which is probably due to depletion of fat-soluble
antioxidants by milk and consumption by ROS. The net result is an
inflammatory response.

Rumen-protected AminoMax
AminoMax products are plant-based bypass protein supplements designed to deliver an amino
acid profile customized for lactating dairy cows.
The blend combines canola meal and soybean
meal, which both contain amino acids that have
been shown in university research to stimulate
milk production and milk quality.

At the confluence of inflammation and oxidative stress, Met can have
a significant impact on these biological processes through improved
liver function and glutathione metabolism. Glutathione is commonly
depleted from the liver during the transition period, primarily after
calving (Osorio et al., 2014b; Zhou et al., 2016a; Batistel et al., 2018),
but it serves as an important hepatic antioxidant by entering the
bloodstream, where it can help control systemic oxidative stress
response.

Because the bypass amino acid requirements of
dairy cattle are consistently met with AminoMax products, your nutritionist can reduce the
amount of crude protein in the diet to maximize
the use of forages and fermentable carbohydrates.

The decrease of important proteins synthesized in the liver such as
albumin and glutathione suggests that liver protein synthesis is compromised during the transition period and the supply of limiting AA
such as Met can potentially reverse
these conditions and prepare dairy
cows for a smooth transition from
pregnancy to lactation.
Lysine and amino acid balance
Like methionine, lysine (Lys), cannot
be produced by cows from other nutrients in the ration.
More protein can be produced by
the cow for additional milk and milk
components when optimal levels of Lys (7.5%) and Met (2.5%) are
the baseline of metabolizable protein in the diet. This balance is
important, as an oversupply of methionine, can actually drive down
DMI due to an oxidation theory that suggests cows will stop eating
based on signals transmitted from the liver — signals that can be
triggered when an excess supply of methionine is present and is not
being used due to the limited lysine supply. A ratio of 3-to-1 (lysine to
methionine) is the consensus recommendation for transition cows.
What’s in your ration?
Corn grain and corn by-products like dried distillers grains contain
very little Lys. Soybean meal – which is often purchased to increase
ration crude protein – contains much less Met than a lactating dairy
cow requires for optimal production.
While there are a number of feed sources that can provide amino
acids you must be aware that many Lys sources, especially blood
meal, can be extremely variable both in quality and digestibility and
therefore, difficult to balance for and work with.
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Recent research published in the Journal of
Dairy Science, has been conducted that demonstrates
an amino
acid balance ideal
for milk
production
is achieved
with the
combination of
both soy
and canola proteins in AminoMax. And yet, another research piece published in the Journal of
Dairy Science comparing the AminoMax blend
of soy and canola protein sources with a heat
treated, high bypass soybean meal, shows that
AminoMax can lower input cost and reduce milk
urea nitrogen.
When balancing a ration for amino acids, work
with your nutritionist to evaluate your ration to
see if there are any deficiencies in Met or Lys.
Well-managed dairies with a keen eye on nutrition management reap the largest benefit from
amino acid balancing, and AminoMax products
are the key for many successful dairies.
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