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Colostrum from heifers
similar to older cows

total volume of fi rst-milking colostrum 
and calving ease score on a scale of one 
through fi ve, with one being unassisted.

Total mixed ration samples fed during 
the dry period were taken and analyzed 
for composition. Farm management 
surveys included vaccination protocols, 
dry cow management and other variables 
that might help explain differences 
among farms.

There were minimal differences 
in total mixed ration nutrients and 
management, and they generally followed 
the minimum recommendations from 
the National Research Council’s 2001 
dairy publication. The farms followed 
vaccination and dry cow protocols.

Less than 10% of colostrum samples 
collected in this study had IgG levels of 
less than 50 mg/mL, and 43% had levels of 
more than 100 mg/mL (Table).

Compared to other studies reviewed 
in that paper, the IgG range was similar, 
but the mean IgG concentration of 96 ± 38 
mg/mL in this study was twice the mean 
from previous studies. The researchers 
speculated that this might be due to more 

IgG levels in fi rst-calf heifers versus older 
cows.

In the Kehoe et al. study, 540 colostrum 
samples were taken from three 
commercial herds in central Pennsylvania 
from September through December.

All cows were milked within two to six 
hours after calving, colostrum volume 
was measured and a 250 mL sample was 
taken and refrigerated. Samples were 
collected from farms every two to three 
days and frozen at -20°C. On alternating 
days, 133 random samples were 
warmed to 68°F and then tested with a 
colostrometer.

Total IgG was measured by 
immunoprecipitation using radial 
immunodiffusion. Additionally, for each 
sample, farm personnel recorded the cow 
number, calving date, lactation number, 

IT often is assumed that 
immunoglobulin G (IgG) levels are 
higher in colostrum from older cows 

than from fi rst-calf heifers.
Is that actually true, and if so, how 

different are the levels?
A National Animal Health Monitoring 

System report in 2007 found that whether 
operations tested colostrum depended 
a lot on herd size. Testing was done on 
7.6% of herds with fewer than 100 cows, 
19.8% for herds of 100-499 cows and 
45.3% of herds with more than 500 cows.

Colostrum samplings taken from cows 
calving over a one-year period at a large 
herd in Washington state (Gay, 1994) 
found a wide range of IgG concentrations 
(Figure).

Good colostrum is considered to 
have a minimum IgG level of 50 mg/mL. 
Most of the samples in that Washington 
herd would not have met the minimum 
standard.

It is also recommended that calves 
receive a minimum of 100 g of IgG from 
colostrum, and preferably up to 200 g. 
If the average IgG of all of the colostrum 
samples in that herd had been fed to 
provide 100 g of IgG per calf daily, only 
29% of the time would two quarts have 
provided a minimum of 100 g of IgG. That 
percentage would increase to 71% if three 
quarts were fed or to 87% if four quarts 
were fed. In order to provide 200 g of IgG 
per calf daily, those percentages would be 
cut in half.

This is why current recommendations 
are to feed a calf four quarts of colostrum 
at the fi rst feeding. If that colostrum 
contained 50 g of IgG, then 200 g would 
have been provided. This demonstrates 
the importance of testing or knowing the 
odds of having good colostrum.

Current study
Kehoe et al. (2011) compared colostrum 
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attention being paid to heifer nutrition 
and care and greater current milk 
production of cows compared to studies 
done between 1957 and 1983.

The colostrum IgG concentration in 
milligrams per milliliter was slightly 
negatively correlated (r = -0.16) with 
colostrum volume.

The regression equation (P < 0.01) 
of IgG concentration = 106.89 - (1.54 x 
colostrum volume) with an R-square 
of 0.03 was a weak relationship. This is 
counter to the common assumption that 
greater colostrum volume is associated 
with a lower IgG concentration.

In the Kehoe et al. study, adding the 
lactation number to the regression 
equation only slightly improved the 
R-square value to 0.12, and this only 
represented 12% of the variation in IgG 
concentration. Analyzing the relationship 
between IgG concentration and colostrum 
volume by lactation number turned up 
no difference for fi rst- or second-lactation 
cows; however, for cows in their third, 
fourth or greater lactation, the model was 
signifi cantly different (P < 0.01).

Thus, measuring the IgG concentration 
in colostrum produced by younger cows 
would allow for using this colostrum 
as indicated rather than pre-emptively 
discarding it, as some dairies do.

As for deciding whether to keep 
colostrum for use based on its volume, 
the subset of 133 colostrum samples 
assayed in the laboratory versus using 
a colostrometer had a correlation 
coeffi cient of 0.67. This indicated that 
using the colostrometer provided a 
reasonable estimate of colostrum IgG 
levels, which would provide a better 
basis for a decision than arbitrarily 
deciding to discard colostrum simply 
based on its volume.

Calving ease scores were not refl ected 
in IgG concentrations. However, the 
researchers noted that there were few 
stressful calvings in this study. Only 23% 
of calvings had a calving ease score of 
three or higher. Furthermore, calving 
diffi culties are usually greater in fi rst-calf 
heifers (Feedstuffs, July 9, 2007), whereas 
in this study, the oldest cows had the 
numerically higher calving ease score.

Kehoe et al. also noted that earlier 

research established that the dam 
transfers immunoglobulins from serum 
into colostrum around one month before 
calving, which peaks just days before 
calving. Thus, calving stress should not 
affect colostrum IgG content, but it does 
reduce IgG absorption by a calf that had a 
diffi cult birth.

Deeper thoughts
There is another element not related to 
this study but that can be quite insidious. 
If calves are fed/tubed four quarts of 
colostrum within four hours of birth 
that was also checked/qualifi ed with a 
colostrometer for quality, there may still 
be a problem.

Various fi eld measurements of which I 
am aware have found that between one-
third and one-half of colostrum samples 
have exceeded recommended limits of 
100,000 colony-forming units (CFU) per 
milliliter of total bacteria and 10,000 
CFU/mL of total coliforms. Even if the 
aforementioned practices are followed, 
calves will essentially be inoculated 
with a bacterial soup if the colostrum is 
unduly contaminated with bacteria.

Godden (2007) has studied this 
problem and reported that the main issue 
is dirty equipment used to milk the cow 
and store and feed colostrum to the calf.

Colostrum is a great medium in which 
bacteria can grow, especially if the 
colostrum sits for a while before it is 
fed, if it remains warm or if the ambient 
temperature is warm.

The Bottom Line
Colostrum samples in the Kehoe et al. 
study from three herds over a three-
month period had high average IgG 

concentrations — about twice the normal 
cutoff of 50 mg of IgG for good-quality 
colostrum. These levels were similar 
across lactations, contrary to what is 
commonly believed.

There was only a slight negative 
relationship between colostrum IgG 
concentration and volume, again contrary 
to common belief. Using colostrometer 
readings resulted in a similar relationship 
to laboratory-analyzed IgG values. 
Minimal calving diffi culties in these herds 
during this study may be atypical.

However, if unduly bacterially 
contaminated colostrum is fed, this can 
overpower the benefi ts of good practices 
in the other areas, such as identifying 
good-quality colostrum and feeding three 
to four quarts of colostrum within four 
hours of birth.
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IgG composition, volume and calving ease of cows by parity
                                               -------------Lactation number----------------  Std. error
 1 2 3 4+ of means
Number of cows 172 130 94 93 —
IgG, mg/mL 83.5 92.9 107.4 113.3 3.8
IgG, g 533 579 620 690 28.2
Volume, L 6.2 6.1 6.8 6.5 0.5
Calving ease 1.6 1.7 1.6 2.1 0.2


