
WHILE it is known that newborn 
calves need colostrum because 
they are born without any im-

munity as a result of antibody proteins 
not passing through the placental bar-
rier, there is much more to this picture.

First, there are a number of key fac-
tors that determine how much immunity 
the calves get from being fed colostrum, 
including that the calf’s ability to ab-
sorb antibody proteins, primarily im-
munoglobulin G (IgG), from colostrum is 
very time dependent from birth. By four 
hours after birth, antibody absorption is 
already decreased by 25% and is virtu-
ally gone by 24 hours of age (Stott et al., 
1979).

Since the objective is to provide a 
minimum of 100 g of IgG, two quarts con-
taining 50 g per quart will deliver that 
amount. However, it is much better to 
provide 200 g, which would require four 
quarts at 50 g of IgG per quart. The use 
of refractometers now provides a sim-
ple, quick and fairly reliable determina-
tion of IgG per quart in colostrum.

This leads to the question of what im-
munoglobulins are and their functions 
(Davis and Drackley, 1998). Typical im-
munoglobulin distribution in colostrum 
is about 85-90% IgG, 5% IgA and 7% IgM. 
IgG is the main contributor to systemic 
immunity but also may function within 
the intestine. IgA has a lesser role in in-
testinal immunity to enteric pathogens, 
while IgM has a major role in intestinal 
immunity, primarily through helping 
prevent septicemia (infection) and in 
immunity to enteric pathogens. Another 
key factor is that the sum of all Ig classes 
functioning together is more optimal 
than the purifi ed individual Ig classes 
alone.

Antibody absorption is reduced by 
stress, which can occur from various 
sources such as heat, calving diffi cul-
ty and rough handling and feeding of 
calves. Another source that decreases 
antibody absorption is bacterial con-
tamination. So, not only is dirty colos-
trum a direct problem for the calf, but 
it also reduces antibody absorption, too.

A number of fi eld studies have found 
that anywhere from a minimum of 33% 
to up to 90% of colostrum samples ex-
ceeded upper limits of 100,000 colony-
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forming units (CFU) per milliliter for 
total bacteria and 10,000 CFU/mL for 
coliform. The three primary sources of 
contamination were found to be dirty 
udders, bacterial proliferation after im-
proper storage and dirty equipment 
used to milk, transfer and feed the calf 
(Godden, 2007).

The latter category is the most com-
mon problem source of contamination. 
Colostrum generally should not be 
pooled unless it has been or will be pas-
teurized/heated before feeding. Colos-
trum should also be refrigerated within 
two hours and used within three days or 
frozen. When heat treating colostrum, 
use a well-insulated, well-stirred batch 
pasteurizer that can maintain 140°F for 

one hour before cooling down and feed-
ing or storing. This operation must be 
closely monitored, controlled and pe-
riodically checked for effi cacy by sam-
pling and culturing both before and after 
processing.

An enlightening study was done about 
20 years ago but was not reported un-
til more recently (Faber et al., 2005) in 
which every other heifer calf born in a 
herd in one year was fed either two or 
four quarts of colostrum at the fi rst feed-
ing. After that, all heifers were fed and 
managed the same. Those calves fed 
only two quarts had twice the veterinary 
costs, and at breeding age, those fed four 
quarts had 0.5 lb. more daily gain.

However, the biggest difference was 
in the fi rst lactation, when the calves 
initially fed four quarts of colostrum 
produced 11% more milk than those fed 
two quarts of colostrum; this difference 
in milk production increased by 17% in 
the second lactation. Why such a differ-
ence? Colostrum has been found to have 
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Component levels in colostrum and mature milk
Components Colostrum Mature milk
Gross energy, MJ/liter 6 2.8
IgG, g/liter 81 <2
Lactoferrin, g/liter 1.84 Undetectable
Insulin, µg/liter 65 1
Glucagon, µg/liter 0.16 0.001
Prolactin, µg/dL 280 15
Growth hormone, µg/dL 1.4 <1
Insulin-like growth factor-1, µg/dL 310 <1
Leptin, µg/dL 30 4.4
TGF-alpha, µg/dL 210 <1
Cortisol, ng/mL 1,500-4,400 710
17-beta-Estradiol, ng/mL 1,000-2,000 10-20
Source: Van Amburgh and Soberon, 2016.

Colostrum/transition milk composition

Source: Fundamentals of Dairy Chemistry.

*Dr. Al Kertz is a board-certified, indepen-
dent dairy nutrition consultant with AND-
HIL LLC based out of St. Louis, Mo. His 
area of specialty is dairy calf and heifer 
nutrition and management.
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more than 200 bioactive compounds 
(Blum and Baumrucker, 2000) that affect 
growth, nutrient absorption and bacte-
rial exclusion.

Based on the Table compiled by Mike 
Van Amburgh at Cornell University from 
various published studies (Van Amburgh 
and Soberon, 2016), colostrum has about 
twice the level of solids present in nor-
mal milk. This alone provides twice the 
level of nutrition of regular milk.

Thus, as the Table shows, the energy 
level in colostrum is more than double 
that of regular or mature milk. A high-
quality colostrum shows IgG levels of 81 
g per liter versus virtually no IgG in regu-
lar milk. Lactoferrin, which is antibacte-
rial, is undetectable in milk but present 
at a high level in colostrum. The balance 
of components shown in colostrum — 
six hormones and three metabolic fac-
tors — are much higher than in milk. 
Most of these are known to be anabolic 
in that they promote growth and nutri-
ent utilization.

This refl ects a newer area of scientifi c 
understanding — that of epigenetics in 
that a high level of nutrition, IgG and 
metabolic components may well activate 
more genes that facilitate growth, health 
and subsequent milk production.

Some readers may remember the time 
when it was standard practice and rec-
ommended to feed calves colostrum and 
transition milk for the fi rst three days 
of life. Colostrum, by defi nition, is only 
the very fi rst milking after calving. (A pet 
peeve of mine is when scientifi c journals 
report that colostrum was fed for the 
fi rst three days of a calf’s life. There is 
not enough colostrum for that, so they 
obviously must have fed transition milk 
too.)

Previously, cows were milked out for 
three days before the milk was com-
mingled with the rest of the herd’s and 
sold. I think this practice went away as 
herds got larger and it became more 
troublesome to separate and feed tran-
sition milk to calves for the balance of 
three days after fi rst feeding them true 

colostrum.
The Figure shows that the major milk 

components became more normal after 
24 hours, but it does not show the bioac-
tive compounds that would likely still be 
present at intermediate levels but would 
not be noted or as obvious while the 
other major components of milk were 
measured.

To the value of colostrum now add 
fi ndings from University of Alberta sci-
entists that were presented at the 2017 
American Dairy Science Assn. annual 
meeting. Their fi ndings suggest that 
feeding dairy calves colostrum immedi-
ately after birth can increase the passive 
transfer of IgG and the colonization of 
benefi cial bacteria in the colon, both of 
which are hypothesized to assist in pro-
tecting the calf from enteric infections 
during the preweaning period (Song et 
al., 2017).

Findings from another study (Mal-
muthuge et al., 2017) indicated that the 
colonizing microbiome is an essential 
factor regulating the rapid development 
of the mucosal immune system during 
the fi rst week of life.

Not only does colostrum have value for 
helping calves with antibody absorption, 
but its many bioactive compounds have 
positive effects on growth, nutrient utili-
zation and subsequent milk production. 
These compounds and nutrient levels 
would be intermediate in transition milk. 
So, if possible, also feed calves transi-
tion milk in their fi rst three days of life.

The Bottom Line
It is still critically important that calves 
be fed about four quarts of clean co-
lostrum within four hours after birth to 
achieve adequate antibody protection.

There is much more value for calves 
than just antibody protection. Colos-
trum has about twice the level of solids 
than regular milk, which means much 
more energy and nutrition. There are 
also a large number of bioactive com-

pounds, such as hormones and meta-
bolic factors, that contribute to anabolic 
growth and nutrient utilization effects. 
Most recently, colostrum has been found 
to have benefi cial effects on gut coloni-
zation and immunity.
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