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Optimising Rumen
Health: The Role

of Buffers and

Evaluating themin

the Lab

Maintaining a healthy rumen is
crucial  for  dairy  cows,
especially when it comes to
optimising milk production and
overall health. A key factor in
ensuring rumen health is
managing subacute ruminal
acidosis (SARA), a condition
that occurs when the rumen’s
pH drops too low for extended
periods. This often happens in
cows fed high-starch, low-fibre
diets, which can lead to
imbalances in acid production.

To combat this, rumen buffers




are commonly used to help stabilise rumen pH and prevent SARA. However, as research
has shown, the way we test these buffers in laboratories doesn’t always reflect the real
conditions in the rumen. Understanding these gaps can help us improve the
effectiveness of rumen buffers, such as Calmin, and prevent issues like SARA more

effectively.
Why Buffers Are Vital in Preventing SARA

SARA is acommon problem in dairy herds, especially when cows consume diets that are
rich in starch but low in fibre. When this happens, the rumen can become too acidic,
leading to a host of issues like reduced feed intake, lower milk yield, and poor overall
health. The rumen’s natural buffering system—helped by salivary bicarbonate—usually
neutralises around 30% of the acid produced by fermentation. But when cows eat high-
fermentable foods, this natural buffering system isn’t enough, and the pH drops below
the critical threshold of 5.6. This creates an environment where harmful bacteria thrive,

and lactic acid production can increase, making the acidity even worse.

Rumen buffers, like sodium bicarbonate (SB), are traditionally added to the diet to help
neutralise these acids and stabilise the rumen pH. However, the challenge lies in finding
the most effective buffer, one that can perform well in the ever-changing conditions

inside the rumen.
The Problem with Traditional Laboratory Testing

Historically, laboratory methods to assess rumen buffers have been overly simplistic.
Tests like static pH titration or hydrochloric acid (HCl) titration have been used to
measure a buffer's ability to neutralise acid. While these tests give some useful
information, they don’t replicate the dynamic, continuous acid production that happens

in the rumen.

For example, static pH titration involves adding acid to a buffer solution until a specific
pH is reached. While it tells us about a buffer’s potential to neutralise acid, it doesn't
capture the constant fluctuations in rumen pH that happen during feeding. Similarly, HCl
titration adds hydrochloric acid, a very strong acid, to simulate the acid flow in the rumen.

However, hydrochloric acid doesn’t behave like the weaker, organic acids—such as



acetic, propionic, and butyric acids—that are actually present in the rumen. As a result,
traditional lab tests fail to provide an accurate picture of how a buffer will perform in the

real world.
A More Accurate Approach: Replicating Rumen Conditions

In their 2024 study, Quille et al. proposed a better way of testing rumen buffers by using
acetic acid instead of HCL. Acetic acid is a major volatile fatty acid (VFA) produced in the
rumen, making it a much more accurate representation of the ruminal environment. By
simulating an acidotic diet with acetic acid, Quille et al. were able to create a testing
method that closely mimics the actual conditions inside the rumen. What’s more, they
based this method on work done in an animal study by Neville et al. which measured
VFAs and pH using a rumen bolus. This new approach allowed researchers to better

assess how different buffers, like Calmin, perform under realistic conditions.

The acetic acid-based test more accurately replicated the rapid fluctuations in rumen
pH, which are crucial for determining how effective a buffer will be in stabilising rumen
conditions. The study showed that buffers that had performed well in traditional tests,
such as sodium bicarbonate, might not be as effective when used in real-world rumen

conditions, especially when the pH drops below 6.3.
The Advantages of Calmin for Preventing SARA

The findings from the study highlight the importance of selecting the right buffer for
managing SARA. Calmin has proven to be an effective rumen buffer. Unlike sodium
bicarbonate, Calmin maintains its effectiveness. This is crucial for preventing the onset

of SARA in cows that are on high-starch, low-fibre diets.

What makes Calmin particularly effective is its unique composition, which includes a
higher magnesium content, greater organic matter % and larger surface area that provide
prolonged buffering action. This ensures a more stable pH in the rumen, reducing the risk

of acidosis and the associated health problems.
Summary

As dairy farmers continue to face challenges associated with managing rumen health, it’s

clear that improving laboratory methods for testing rumen buffers is key. Traditional



methods, like static pH and HCl titration, don’t capture the dynamic nature of the rumen
environment, leading to less reliable results. By adopting more accurate testing
protocols, such as those used in the acetic acid-based simulation, we can select buffers

that perform better in real-world conditions.

Calmin stands out as a reliable solution for managing rumen pH and preventing SARA. By
using buffers that are tested under more realistic conditions, dairy farmers can improve
herd health, increase milk yield, and reduce the risk of costly health problems. So, the
next time you're evaluating rumen buffers, remember that accurate testing is just as

important as choosing the right buffer for your cows' health.

Understanding how different buffers behave in the rumen is crucial for effective herd
management. With better lab methods that are more representative of real-world
applications, and products like Calmin, dairy nutritionists can continue to drive health

and profitable production.



