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Introduction 

Colostrum is the first secretion of the mammary gland after calving, and its feeding is the 

first and most important meal in the life of a mammal. In cows, it is particularly important since 

there is no transfer of immunoglobulins (antibodies; Ig) from the dam to the calf during the 

pregnancy; thus, calves depend on colostrum to acquire them. Colostrum is rich in 

immunoglobulins (especially IgG), an excellent source of nutrients and has several hormones 

and growth factors that help calves’ intestinal growth and function1,2. After colostrum harvest, 

subsequent mammary gland secretions (2nd thru 6th) will correspond to transition milk that will 

gradually change the concentration of nutrients until reaching typical levels of milk (Table 1)3. 

This article will discuss which factors determine colostrum quality in dairy cows. 

Table 1. Concentration of selected nutrients of colostrum, transition milk and mature 
milk of Holstein cows. 

 Colostrum Transition Milk Milk 

Parameter # Milking postpartum 1 2 3 >6 

Water, (%) 76 82 86 87 

Total solids, (%) 24 18 14 13 

Fat, (%) 6.7 5.4 4 4 

Total protein, (%) 14 8 5 3 

Immunoglobulins, (%) 6 4 2 0.1 

IgG, (g/100 mL) 3.2 2.5 1.5 0.1 

Lactose, (%) 2.7 3.9 4.4 5.0 

Ash, (%) 1.1 1.0 0.9 0.7 

Adapted from Godden et al., 2019. 



Which factors affect colostrum quality? 

Colostrum quality is mostly determined by IgG concentration. Measuring colostrum 

density as a proxy of IgG content is an easy and a paramount practice. The most practical way is 

using digital or optic Brix refractometers, which with one drop of colostrum will give an estimate 

of total solids percentage. To get a representative sample after the milking is completed, the 

container should be agitated for two minutes to homogenize the colostrum prior to taking the 

sample. A composite sample should be taken from the milk container instead of from each 

mammary gland quarter because there is a large variation of IgG content between quarters4. 

Otherwise, the result obtained when sampled from each quarter could lead to a misclassification 

of the colostrum quality. To be considered a good quality, colostrum should have more than 50 g 

of IgG per liter5, which would be equivalent to 22% or greater on a refractometer6. Table 2 

summarizes factors significantly affecting colostrum quality. 

Table 2. Factors that affect colostrum quality. 

Factor Level Mean, 

g/L IgG 

Standard deviation, 

g/L IgG 

Breed7, 8  Montbéliarde 

Brown Swiss  

Holstein  

Jersey 

124 

110 

74 

66 

44 

34 

8 

8 

Parity8  Lactation = 1 

Lactation = 2  

Lactation = 3 

42 

67 

96 

9 

9 

9 

Dry Period 

Length9  

8-12 weeks  

<8 weeks 

57 

52 

 

Interval Between 

Calving and 

Milking7  

0-3 hours interval 

3-6 h interval 

12-15 h interval 

~90 g/L 

~80 g/L 

~55 g/L 

 

 

What can we do to troubleshoot colostrum quality issues? 

Within variables that affect colostrum quality, only a few can be tuned with management 

practices to optimize the quality of colostrum harvested. Before calving, we have to ensure that 

cows are dried in the right time; thus, good breeding records are needed. If bulls are used, cows 

in pens with bulls should be checked for pregnancy status frequently enough (~5 weeks) to 

accurately determine fetal age and conception date. After calving, cows should be milked no 

longer than nine hours after delivering10.  
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