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dry (37-48 days). All herds were freestall-
housed Holsteins with a few crossbreds. 

There were 266 unique batches, which 
averaged 60.7 mg/mL of IgG, 5.4 log10 TPC 
and 4.4 log10 TCC in fresh colostrum. 

Heat treatment signifi cantly reduced 
TPC and TCC (Table 1). While the TPC 
and TCC numbers due to heat treatment 
may not look much lower, remember that 
these are log10 values.

Interestingly, heat treating colostrum 
reduced (P < 0.01 or 0.001) the IgG 
concentration or proportion most for the 
two highest colostrum categories of <80 
and >70 to <80 mg/mL (Table 2). Finding 
this for the fi rst time in colostrum studies 
may have been due to the large number 
of batches utilized in this study or the 
lack of variation in IgG concentrations 
within the number of batches analyzed. 

However, as the researchers noted, 
even these statistically signifi cant 
reductions still resulted in considerably 
above-average-quality colostrum for 
these two categories.

The researchers also noted that, in 
theory, decreasing bacterial exposure 
to calves through colostrum while 
maintaining IgG levels should result in 
healthier calves. 

This was evaluated in the 
accompanying study (Godden et al., 
2012) in which calves born between May 
30 and Aug. 23, 2007, were managed and 
monitored closely. Five farms enrolled 
only heifer calves, while the sixth farm 

IN a previous column (Feedstuffs, 
Sept. 11, 2006), I reviewed University 
of Minnesota College of Veterinary 

Medicine studies (Godden et al., 2006; 
McMartin et al., 2006) that showed 
benefi cial results from “pasteurizing” 
colostrum.

While the term “pasteurizing” is 
often used, it does not offi cially meet 
the description of this process; hence, 
the term Godden et al. used was “heat 
treatment.”

Other researchers with the University 
of Minnesota (Stewart et al., 2005) 
previously found that the fi rst control 
point in feeding clean colostrum is 
to prevent contamination during 
the harvest, storage and feeding 
processes. Prompt refrigeration or 
freezing along with a preservative 
agent, such as potassium sorbate, is a 
management strategy to prevent bacterial 
proliferation. 

Various fi eld measurements have 
found that 33-90% of colostrum samples 
exceeded generally accepted guidelines 
of not more than 100,000 colony-forming 
units (CFU) per milliliter of total bacteria 
(TPC) and not more than 10,000 CFU/mL 
of coliform (TCC). 

Heat treatment of colostrum at 
140°F (60°C) for 60 minutes was found 
(Godden et al., 2006) to be effective 
against survival of Mycoplasma bovis, 
Escherichia coli, Listeria monocytogenes, 
Salmonella enteritidis and the Johne’s 
disease agent Mycobacterium avium 
subspecies paratuberculosis (MAP). This 
heat treatment did not signifi cantly affect 
immunoglobulin G (IgG) concentration or 
activity (SN titer). 

These trials were all done in the 
laboratory, which prompted the 
researchers to indicate that the next 
step was to try this heat treatment on 
dairy farms. The University of Minnesota 
research group then published two 
papers on the farm-level results (Donahue 

et al., 2012; Godden et al., 2012).
Six large commercial dairy herds in 

Minnesota and Wisconsin — centered 
within approximately 250 km of the 
university — were utilized during the 
summer of 2007. At least one animal in 
these herds had to have tested positive 
for MAP infection by fecal culture or 
serum enzyme-linked immunosorbant 
assay within the previous year. 

Colostrum was collected by farm 
personnel within two hours of calving. 
This fi rst milking was refrigerated at 39°F 
(4°C) for 24-48 hours before pooling daily 
or on alternate days, thoroughly mixed 
and then divided into equal aliquots. One 
aliquot was kept fresh, and the other 
aliquot was heat treated at 140°F (60°C) 
for 60 minutes. 

The pasteurizer was programmed with 
a maximum allowable fl uctuation of 1°F 
(0.56°C), and then automatically cooled 
to 60°F (15.6°C). Colostrum was agitated 
during the entire heat treatment process.

Average characteristics of the six herds 
were: 1,617 cows (range of 1,200-2,500 
head), a rolling herd average of 28,386 lb. 
(24,839-31,955 lb.), somatic cell counts 
of 280,983 (149,900-430,000) and 44 days 
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1. Fresh and heat-treated colostrum IgG
and bacterial characteristics from all farms

Parameter Fresh Heat-treated Difference P <
Colostrum IgG, mg/mL 60.7 (10-140) 59.2 (12-140) -1.5 0.38
TPC, log10 CFU/mL 5.4 (2.6-9.1) 3.5 (1.0-8.4) -2.25 0.0001
TCC, log10 CFU/mL 4.4 (0-6.8) 2.3 (0-7.0) -2.49 0.0001

2. Fresh and heat-treated colostrum IgG concentrations
Item % of batches Fresh Heat-treated Change, mg/mL Change, 
%
All batches 100 60.7 59.2 1.5 0.2
IgG concentration category, mg/mL
<80 14.7 97.4 87.7 9.8** 9.8*
>70 to <80 15.0 75.5 68.8 6.7** 8.8*
>60 to <70 16.5 64.5 64.6 -0.09 -0.04
>50 to <60 25.2 55.4 56.4 -1.0 -1.0
<50 28.6 36.4 38.7 -2.3 -2.3

*P < 0.01.
**P < 0.001.
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used both bull and heifer calves. 
All calves, by birth order, were fed four 

quarts of either heat-treated or fresh 
colostrum. Five farms fed the entire 
four quarts by esophageal tube feeder, 
while the sixth farm fed colostrum fi rst 
by nipple bottle and the remainder by 
esophageal tube feeder. Only one of 
the six farms gave a second feeding of 
colostrum — two quarts by nipple bottle 
12 hours after the fi rst feeding. Three 
farms used individual hutches, while the 
other three farms used individual pens 
within a barn.

Serum IgG concentrations were higher 
(P < 0.0001) for calves fed heat-treated 
versus fresh colostrum (18.0 mg/mL 
versus 15.4 mg/mL). There was a negative 
linear (not curvilinear) relationship 
between either TPC or TCC and serum 
IgG for calves fed either fresh or heat-
treated colostrum. 

Further analysis of the data indicated 
that the protective effect on calf health 
of feeding heat-treated colostrum was 
mediated through the effect of either 
reducing pathogen exposure or improving 
serum IgG in the calf or both. 

Path analysis of the data indicated that 
TCC was a superior variable to TPC for 
explaining the lower IgG levels for calves 

randomized to receive raw colostrum. For 
comparative purposes, the proportion of 
calves in these herds fed fresh colostrum 
with failure of passive transfer, treated 
for scours or other digestive problems 
and treated for respiratory disease were 
30.1%, 20.7% and 11.4% versus 19.2%, 
17.9% and 11.4%, respectively, compared 
to the 2007 National Animal Health 
Monitoring System study.

The Bottom Line
Feeding heat-treated colostrum versus 
fresh colostrum increased serum IgG in 
calves. This, coupled with reduced TCC, 
appeared to be the major reasons why 
negative effects on preweaned calf health 
were reduced by feeding heat-treated 
colostrum.
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