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Optimizing your colostrum bank

Having a properly managed colostrum bank and feeding pro-
gram is key to calf health. How colostrum is frozen and
thawed can be the difference between a healthy calf and a sick
one.

Gabriel Frainer (/authors/7148-gabriel-frainer)
December 10, 2024

The value of colostrum to newborn calves cannot be emphasized enough. We know from sci-
ence that early life nutrition and calf health have a huge impact on production results and
longevity when the heifer calf turns into a dairy cow. Colostrum delivers vital nutrients,
bioactives and immunoglobulin (Ig), primarily Ig gamma (IgG), which provide the calf with
passive immunity that protects the calf from disease until its own immune system develops

(Figure 1).

Proper management of colostrum through freezing and thawing is key to ensuring its effi-

cacy. However, poor handling practices can damage IgG and expose colostrum to bacterial
contamination, reducing its immunological potency and posing a risk to calf health. In this
article, we will explore a real-world case that illustrates the hazards of improper colostrum
handling and provide guidelines for optimizing your colostrum bank to ensure the highest
quality colostrum reaches your calves.
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FIGURE 1 | Passive immunity protects calves from disease
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Case study: Lessons from a California dairy

A dairy farm in California with 9,000 milking cows faced significant challenges with their
colostrum management system. For thawing colostrum, the farm used a homemade solution.
Due to the slow thawing speed of their warmer, they opted to forgo freezing colostrum en-
tirely. The idea was simple: By keeping colostrum unfrozen, they could reduce the time it
took to warm up the colostrum before feeding calves, thereby reducing the waiting period for
hungry newborns.

However, this approach came with serious unintended consequences. Because the colostrum
was not frozen, it remained vulnerable to bacterial contamination. Although the farm had a
high turnover rate for its colostrum, it was not fast enough to prevent bags from hanging for
hours at a time. During this window, bacteria proliferated, and the colostrum's quality de-
graded (Figure 2). Additionally, the farm's warming practices further compromised IgG in-
tegrity. To speed up thawing, the farm used higher-than-recommended temperatures, which
denatured the IgG proteins. As a result, the calves were being fed colostrum that had ele-
vated bacterial levels and diminished its immunological value due to the breakdown of IgG.
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FIGURE 2 |Bacteria proliferation
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If colostrum is not handled correctly, the number of bacteria will increase
substantially every hour. This also applies to colostrum that was milked
hygienically and which therefore generally contains low levels of bacteria. If
you leave colostrum at high temperatures for a longer period, the number of
bacteria will increase drastically.

This case highlights two critical errors: 1) failure to freeze colostrum promptly, leading to
bacterial growth and 2) the application of excessive heat during warming, which damaged
IgG content (Figure 3). Both factors can severely undermine the passive transfer of immu-

nity, leaving calves vulnerable to illness despite being fed colostrum.
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Proper colostrum warming maintains IgG integrituy,
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Freezing: Managing colostrum stock and bacterial
counts
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The importance of freezing colostrum immediately after harvesting cannot be overstated.
Freezing halts bacterial growth, preserving the colostrum's quality and ensuring its Ig con-
tent remains intact. As demonstrated in the case study above, failure to freeze colostrum
leaves it vulnerable to bacterial contamination, which can occur even if turnover rates are
fast.

Best practices call for freezing colostrum at temperatures of 7°F or lower. At these tempera-
tures, bacteria are effectively halted in their tracks, and colostrum can be stored for extended
periods without losing its quality. Freezing colostrum promptly after collection is the best
way to ensure that its IgG levels remain high and its bacterial load stays low.

A well-managed colostrum bank also involves systematic labeling and rotation of stock
(Figure 4). By organizing frozen colostrum by quality and date of collection, farms can en-
sure that the highest-quality colostrum is available for the most vulnerable calves. This prac-
tice also helps prevent overreliance on colostrum that may have been stored for longer peri-
ods. Unorganized banks result in frequent freezer door openings or inconsistent freezing
practices that can cause thawing and refreezing cycles, which may degrade colostrum quality.
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Storing the herd’s best colostrum in single-use bags
FIGURE 4 | allows the colostrum to freeze quickly, which prevents
bacterial growth

Beyond freezing, maintaining strict hygiene protocols throughout the colostrum handling
process is essential. Freezing does not Kkill bacteria that have already entered the colostrum
during harvesting, so care must be taken to ensure that equipment is clean and that the
colostrum is handled under sanitary conditions.

Thawing: Preserving IgG and fast feeding

Thawing colostrum is a delicate process that requires careful control to avoid damaging the
Ig that makes it so valuable. The case study above shows how excessive thawing tempera-
tures can denature IgG (145°F), rendering it less effective or entirely useless. When IgG is
damaged during thawing, the colostrum loses its ability to confer immunity, making it no
better than regular milk.

To preserve IgG during thawing, colostrum should be gently warmed in a controlled water
bath. Thawing colostrum too slowly, as the California farm learned, allows for further bacte-
rial growth and delays feeding, which is particularly detrimental in the critical early hours af-
ter birth. However, using high heat to expedite the process destroys the very Ig that is vital to
the calf’s immune protection.
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Investing in specialized colostrum-thawing equipment with rotational technology ensures
that the colostrum is thawed quickly and safely without compromising its quality. Adding
movement to the thawing process increases temperature exchange with the heating source,
(a warm water bath) resulting in rapid thawing. These systems maintain consistent tempera-
tures during the thawing process, protecting the delicate IgG proteins. Rapid thawing fol-
lowed by immediate feeding (Figure 5) allows calves to receive the full benefit of colostrum,

boosting their immunity and improving their chances of long-term health.
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FIGURE 5 | Colostrum thawing and freezing cycle
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Freeze fast to prevent bacteria; thaw gently to pre-
serve IgG

The case study from California offers a stark reminder of the importance of proper colostrum
processing. Freezing colostrum immediately after harvesting is essential to prevent bacterial
growth, and thawing it quickly and safely is crucial to preserve IgG levels. Without these
practices in place, the quality of the colostrum deteriorates, leaving calves vulnerable to

illness.

By freezing colostrum promptly and storing it at optimal temperatures, dairy producers can
ensure that bacterial contamination is minimized and that the immunological value of the
colostrum remains high. At the same time, utilizing controlled thawing methods, such as
specialized colostrum warmers, allows for rapid and safe thawing that preserves the IgG con-
tent while ensuring the colostrum is ready for immediate feeding at the correct temperature.

Optimizing your colostrum bank with these best practices is one of the most effective ways to
protect the health of your calves, providing them with the strong start they need to thrive

and helping your herd achieve greater productivity and longevity for a better future.

Key takeaways

Importance of colostrum

Colostrum is crucial for newborn calves, providing essential nutrients, bioactives and early
immune protection.

Freezing protocols

Colostrum should be frozen immediately after harvesting at temperatures of 7°F or lower to

halt bacterial growth and preserve IgG levels.

Systematic labeling

Organizing frozen colostrum by quality and date ensures the highest-quality colostrum is

available for the most vulnerable calves.

Hygiene practices

Maintaining strict hygiene throughout the colostrum handling process is essential to prevent

bacterial contamination.

Thawing techniques

Gentle warming in a controlled water bath preserves IgG integrity, and rapid thawing fol-

lowed by immediate feeding ensures calves receive the full benefit of colostrum.
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Optimized processing

Investing in colostrum good practices and safe thawing protocols results in optimal calf

immunity.

Freezing colostrum promptly and thawing it gently is critical to maintaining its immunologi-

cal value and protecting calf health.
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