Department of Dairy Science

Blacksburg, VA 24061
540/231-6870 Fax: 540/231-5014
www.vtdairy.dasc.vt.edu

DA I RY P I P E L I N E
V o l u me 38, No . 7

S ep t emb er 201 7

Colostrum Pasteurization and Calf Health Outcomes
—Carrie Ceh, Ph.D. student with Dr. Kristy Daniels, Assistant Professor; danielsk@vt.edu

“Calves that
receive an
adequate
volume of high
quality colostrum compared
to those that
receive poorer
quality colostrum will experience increased
weaning weight,
rate of gain, and
improved feed
efficiency.”

Studies from as early as the 1950’s have
shown long-term benefits of colostrum consumption on calf survival, health, and performance. Calves that receive an adequate
volume of high quality colostrum compared
to those that receive poorer quality colostrum will experience increased weaning
weight, rate of gain, and improved feed efficiency. Poor quality colostrum often results
from poor udder hygiene of the dam at
calving or from improper storage or thawing of the colostrum. Benefits from proper
colostrum management appear to extend
into adulthood as calves provided with high
quality colostrum have a reduced age at
first calving, improved milk production in
first and second lactation, and reduced
tendency for culling during first lactation.
Colostrum provides antibodies and many
necessary nutrients to promote performance and growth; however, colostrum
can also contain microbial pathogens.
When colostrum is contaminated with pathogenic bacteria, this becomes problematic
and can negate any positive effects that
normal colostrum components may have
on development of the calf’s immune system. In the dairy cow, the predominant antibody present in colostrum is immunoglobulin G (IgG). Fast delivery of colostrum
with an adequate amount of intact IgG and
a low pathogen load should be priorities on
all dairies. Colostrum management practices are vital to help reduce calf mortality
and morbidity rates due to microbial pathogens.
One way to improve the quality of colostrum is through the heat-treatment process
of pasteurization. By heating colostrum at
60°C (140°F) for 60 minutes, microbial
pathogens can be diminished without completely denaturing IgG. This colostrum pasteurization process takes longer and is per-

formed at a lowertemperature than is
recommended for
waste milk/bulk
tank milk (65.5°C
[149.9°F] for 30
minutes). This is to
preserve the structure of the IgG while simultaneously destroying many bacteria. As a reminder, pasteurization is not the same as sterilization. Many
bacteria can and do survive the pasteurization process. However, it has been shown
that calves receiving pasteurized colostrum
(60°C [140°F] for 60 minutes), had a lower
proportion of E. coli present in the intestines
when compared to calves fed fresh colostrum or no colostrum in the first 12 hours of
life (Malmuthuge et al. 2015).
Additional studies have shown that pasteurized colostrum reduces mortality and
morbidity rates in calves. The average U.S.
dairy calf mortality rate before weaning is
7.8%. In a study by Armengol and Fraile
(2016) with 587, those fed pasteurized colostrum experienced a mortality rate of
2.8%, while calves that received fresh colostrum had a death rate of 6.5% over the first
21 days of life. The same trend was also observed when investigating morbidity; only
5.2% of calves fed pasteurized colostrum
developed an illness, whereas 15% of calves
fed fresh colostrum developed an illness
calves. To further support the claim that
pasteurized colostrum reduces the pathogenic bacterial load to decrease mortality
and morbidity, a study by Malmuthuge et al.
(2015) with 32 calves investigated pathogenic bacterial loads in calves fed pasteurized, fresh, or no colostrum. Calves fed pasteurized colostrum not only had lower pathogenic bacterial loads but also had higher
beneficial bacterial counts, leading to im-
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proved immunity for the calf to better handle diseases.
See VTDairy for details.
Overall, microbial pathogens contained in
colostrum can lead to increased incidence
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centrations is by heat-treating colostrum.
Purchase of a pasteurization system for colostrum and milk will cost between $7,000
and $15,000. So, for the average sized dairy
in Virginia that milks 140 cows, it is estimated that that purchase and maintenance of a
pasteurizer would increase rearing costs $14
per new calf over 5 years.
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