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Composition of bovine 
colostrum variable
IT has been 30 years since the classic 

comprehensive review of colostrum 
by Foley and Otterby (1978). Perhaps 

the most utilized part of this review is the 
change in composition over the fi rst fi ve 
milkings compared to regular milk (Table 1).

Given the span of time since the values in 
Table 1 were developed, Kehoe et al. (2007) 
developed a protocol to collect colostrum 
management information and samples 
to establish more current information. 
Samples were collected between July 2004 
and March 2005. A single interviewer used 
a 33-item questionnaire that took about 15 
minutes to complete. 

Fifty-fi ve Holstein herds were selected 
in 15 Pennsylvania counties to represent 
nearly 90% of all dairy operations in the 
state. Colostrum samples were taken 
from one cow per farm within four hours 
of calving and were refrigerated and 
transported on ice, and then aliquots were 
taken for storage at -20°C for later analysis. 

Data in Table 2 are shown relative to 
the Foley and Otterby data. The main 
components are similar between the 
two sources, with variability (coeffi cient 
of variation [CV]) being greatest for fat 
content, as is typical for milk composition 
in general. 

Immunoglobulin G1 (IgG1) is the largest 
immunoglobulin category and had the 
least variability. Among fat-soluble 
vitamins, tocopherol had the most 
variability, but vitamin E had the greatest 
level (still twice even after adjusting for 
fat level). Among B vitamins, ribofl avin 
had the greatest content with the least 
variability. 

Among the major minerals, calcium 
was the highest, followed closely by 
phosphorus, then potassium and sulfur, 
with similar variability among these 
minerals. Zinc was the highest among 
trace minerals but had similar variability 
to copper. Manganese was not only 
the lowest, but it also had the greatest 
variability. 

Correlations between nutrients 
and survey questions resulted in few 
statistically signifi cant correlations. 
However, herds with somatic cell counts 
greater than 200,000 in the month before 
samples were collected had colostrum 
with signifi cantly greater tocopherol, 
vitamin A, potassium, IgG2 and total solids, 
indicating that such cows may produce 
colostrum with greater nutrient content. 

Forty-three percent of 28 larger 
farms (more than 201 cows) used a 
colostrometer, while only 10% of 10 
medium (101-200 cows) and 12% of 17 
small farms (fewer than 100 cows) did. 
The only farms using a pasteurizer were 
11% of large farms. Seventy-nine percent 
of large farms stored colostrum, while 
only 41% of small farms did. 

Other key parameters were:
• Fifty-seven percent of herds fed 2-4 

quarts colostrum in the fi rst feeding.
• Seventy-four percent of calves 

received two feedings of colostrum.
• Eighty-seven percent of calves 

were hand fed colostrum from a bucket 
or bottle, and 11% were fed with an 
esophageal feeder.

• Forty-four percent of heifer calves 
were fed colostrum within two hours of 
birth, and 51% were fed within two to six 

hours of birth.
• Fifty-three percent of calves were 

fed the second feeding of colostrum 
8-12 hours later, but 25% were not fed a 
second feeding at all.

• Cows were milked for fi rst colostrum 
after calving: 6% within one hour, 16% 
within one to two hours, 56% within 
two to six hours and 22% later than six 
hours. That means about 50% of calves, 
based on when cows were milked, would 
not have been fed colostrum within four 
hours of birth. That does not agree with 
44% of farms saying they fed heifer calves 
within two hours of birth — unless bull 
calves were not fed colostrum later or 
not at all. By four hours after birth, calves 
have lost 25% of their ability to absorb 
immunoglobulins.

• Colostrum was stored in closed 
containers 55% of the time and in open-
topped containers 7% of the time.

• Thirty-eight percent of colostrum was 
frozen, 22% was refrigerated and 38% was 
not stored at all.

• Seventy-eight percent of farms used 
colostrum from fi rst-calf heifers.

• Only 18% of farms used a colostrum 
supplement.

• Seventy-three percent of farms did 
not use a colostrometer.

• Only 5% of farms used a pasteurizer, 
and all of those users were large herds.

In this survey, larger herds with more 
than 200 cows were managed differently 
(see reference for complete breakout), 
most likely due to more available workers, 
fi nances, feed and facilities. A dimension 
of colostrum not addressed in this survey 

Bottom Line

with
AL KERTZ*

*Dr. Al Kertz is a board-certified, indepen-
dent dairy nutrition consultant based out of 
St. Louis, Mo. His area of specialty is dairy 
calf and heifer nutrition and management. 
To expedite answers to questions concern-
ing this article, please direct inquiries to 
Feedstuffs, Bottom Line of Nutrition, 12400 
Whitewater Dr., Suite 160, Minnetonka, Minn. 
55343, or e-mail comments@feedstuffs.com.

1. Physical characteristics and composition of mostly Holstein 
colostrum and whole milk
Postpartum milking 1 2 3 4 5 Milk
Specific gravity 1.056 1.040 1.035 1.033 1.033 1.032
pH 6.32 6.32 6.33 6.34 6.33 6.50
Total solids, % 23.9 17.9 14.1 13.9 13.6 12.9
Fat, % 6.7 5.4 3.9 4.4 4.3 4.0
Solids-not-fat, % 16.7 12.2 9.8 9.4 9.5 8.8
Total protein, % 14.0 8.4 5.1 4.2 4.1 3.1
Casein,% 4.8 4.3 3.8 3.2 2.9 2.5
Albumin, % 0.9 1.1 0.9 0.7 0.4 0.5
Immunoglobulins, % 6.0 4.2 2.4 — — 0.09
IgG, % 3.2 2.5 1.5 — — 0.06
NPN, % of total nitrogen 8.0 7.0 8.3 4.1 3.9 4.9
Lactose, % 2.7 3.9 4.4 4.6 4.7 5.0
Ash, % 1.11 0.95 0.87 0.82 0.81 0.74
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is the 200 bioactive compounds that have 
been identifi ed in colostrum (Blum and 
Baumrucker, 2002; Kertz, 2002).

The Bottom Line
Composition of colostrum can vary 
considerably, and not just in the 
immunoglobulin content. There are still 
improvements that can be made in its 
feeding and management, especially 
on smaller dairies that do not have the 
resources of larger dairies. Larger dairies, 
however, are challenged to be consistent in 
their feeding and management of colostrum.
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2. Average colostrum composition with variance and range
Item Foley & Otterby Mean CV, % Minimum Maximum
Fat, % 6.7 6.7 62 2.0 26.5
Protein, % 14.0 14.9 22 7.1 22.6
Lactose, % 2.7 2.5 26 1.2 5.2
Total solids, % 23.9 27.6 21 18.3 43.3
Ash, % — 0.05 20 0.02 0.07
IgG, mg/mL 32.0 — — — —
IgG1 — 35.0 35 11.8 74.2
IgG2 — 6.0 47 2.7 20.6
IgA — 1.66 60 0.5 4.4
IgM — 4.32 66 1.1 21.0
Lactoferrin, mg/mL — 0.82 66 0.1 2.2
Retinol, µ/g 2.8 4.9 37 1.4 19.3
Tocopherol, µ/g — 2.9 125 0.6 10.4
Βeta carotene, µ/g — 0.68 93 0.1 0.34
Vitamin E, µ/g of fat 84.0 77.2 43 24.2 177.9
Thiamin, µg/mL 0.58 0.9 31 0.3 2.1
Riboflavin, µg/mL 4.83 4.55 7 2.4 9.2
Niacin, µg/mL 0.96 0.34 462 0.0 1.6
Vitamin B12, µg/mL 0.05 0.60 58 0.2 1.1
Calcium, % 0.26 0.47 40 0.18 0.86
Phosphorus, % — 0.45 38 0.18 0.86
Magnesium, % 0.04 0.073 39 0.023 0.14
Sodium, % 0.07 0.106 50 0.033 0.297
Potassium, % 0.14 0.28 41 0.01 0.55
Sulfur, % — 0.26 35 0.09 0.41
Zinc, mg/kg 11.6 38.1 42 11.2 83.6
Iron, mg/kg 1.9 5.3 58 1.7 17.5
Copper, mg/kg 0.6 0.34 41 0.13 0.64
Manganese, mg/kg 0.2 0.10 110 0.0 0.36


