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It’s no surprise that a large portion of your milk check comes from milk components. The last year
especially has demonstrated how fluctuations in component pricing can, and should, change our
perspective on how to maximize components. Recently, a presentation delivered at Cornell Nutrition
Conference by Dr. Kevin Harvatine highlighted that maybe we don’t have to focus on only the higher
priced component, but rather we can focus on maximizing both at the same time! The following article
summarizes some concepts shared in Dr. Kevin Harvatine’s presentation.

Since the onset of COVID19, the dairy industry has faced numerous challenges including the establishment
of ‘quotas’, high feed prices, and fluctuating component pricing. This provides us with extra incentive to
monitor and try to maximize both fat and protein percent. Dr. Harvatine highlighted that even if one
component is paying better than the other, you shouldn’t give up on the lower priced component because
of the concept of marginal influence. For instance, if protein is paying better than fat, our thought process
should be “well | already have this cow and am producing this much protein, now how much fat | can
make on top of that?” Of course, this thought process should consider the profitability of what is being
fed and how the cow can efficiently convert those ingredients into milk fat and protein. An interesting
observation that Dr. Harvatine further emphasized is that overall, milk yield has little effect on protein
and fat concentration at the herd level. In other words, there is no reason we can’t have both high milk
yield and high components simultaneously. After all, we shouldn’t lose milk yield while trying to maximize
components but rather focus on maximizing both.

After Dr. Harvatine explained the concept of maximizing both milk fat and protein, he switched gears
and dived into the mechanisms driving milk protein synthesis. We can think of the mammary gland as a
milk synthesis factory with three assembly lines: one for fat, one for protein, and one for lactose. He
further explained that each of these lines have some level of coordinated regulation. After all, we never
have 0% production of any of these components, so in one way or another they are working together to
drive production. The challenge we face now is understanding how to minimize the coordination
between lactose and protein because as Dr. Harvatine explains, although lactose is driving volume
through osmotic regulations, it’s also a waste of energy for the cow to produce. The end goal would be
to increase fat and protein synthesis, but not lactose — similar to the way the Jersey cow functions.
Getting back into the mechanism driving milk protein synthesis, Dr. Harvatine explains that it all starts at
the DNA level. The cow has genes that instruct her to make protein, but those genes must be turned on
and this all happens through hormonal regulation. With any biological process, there are key regulated
and limiting steps and in the case of milk protein synthesis one of these limiting steps is amino acid
availability. That being said, it was emphasized that although amino acids are important tools in our
toolboy, it is hard to simply push metabolism by adding substrate. If we think about this from a human
perspective, you cannot become a body builder by simply eating whey protein every day. You need to go
to the gym and stimulate that muscle for it to grow. The opposite is also true, you can’t get strong by
working out hard if you don’t have a balanced diet that gives you the substrate for this muscle to grow.
In other words, milk protein synthesis is not solely driven by amino acid supply (although important),
but cell signaling mechanisms have an equally important role.

Based on a large data set analyzing over 6000 herds for 12 months, Dr. Harvatine pointed out that
variation in milk protein among herds is not as large as the variation in fat yield, but it shouldn’t be ignored



as it can equate to a lot of money and opportunity. The challenge is that we do not know exactly what is
causing variation in milk protein yield and as a result we have a hard time managing it. When it comes to
both milk fat and protein, there are two major influences: nutritional and non-nutritional factors. On the
non-nutritional side, we have physiological effects such as genetics, season, time of the day, stage of
lactation and parity. On the nutritional side, milk protein is largely influenced by energy supply and amino
acid supply. Maximizing microbial protein yield should be our first goal. If we focus on this, we can get
optimal amino acid supply, normal biohydrogenation, optimal acetate yield, and optimal energy intake.
To increase milk protein yield we can focus on management (optimal calving intervals and DIM, cow
comfort, forage quality, silage management, genetics, seasonal management, etc.) and nutrition (increase
amino acid supply and energy supply for optimal rumen fermentation). At the end of the day, we should
strive for high milk yield, high protein yield, and high fat yield all at the same time to maximize profitability.
This should be the goal regardless of what independent components are paying!



