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Quality of Calf Milk Replacers

Technical Bulletin 2016-II 

When we talk about the quality of milk replacers, we are actually talking about the production process and the raw materials 
from which the milk replacer is made. How can these raw materials in�uence the quality of the powder in solution and the 
results of the calves? Still we do not have to forget about the management on farm, as this also plays an important factor. The 
milk has to suit the feeding system and needs to be prepared according to the correct mixing instructions. But also the 
calving-, colostrum- and rearing management needs to be good. 

In this bulletin protein is set out while it has a big in�uence on the quality of a milk replacer and thereby on calf rearing in 
general. 
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Protein is a signi�cant in�uencer of the quality of a milk replacer, as protein is amongst others necessary for carcass, intestine 
and muscle development. Proteins are the basis for a good general development, growth and immune system.

Protein digestion

Milk replacers can contain two main types, 
namely dairy proteins and vegetable proteins.

A new born calf is mostly only able to digest 
dairy proteins. Only speci�c enzymes are given 
at birth, but after eating solid feed new enzymes 
will be stimulated and start to grow. During the 
rearing process, within 3-4 months, the milk 
digestion (abomasum) turns into a complete 
vegetable protein (rumen) digestion (www.calf-
care.ca, 2011).

Dairy protein is extracted from cow milk. These proteins are best digestible (98-100%, ileal) for young animals and have a 
good amino acid pattern. The �rst weeks of a calf’s life the only/main feed is milk. A good digestion and intake of the milk is 
therefore very important for an excellent performance. 

Calf milk replacers can be based on di�erent kinds of dairy materials. The most common raw materials which contain milk 
proteins are: skimmed milk powder, whey-protein concentrates, delactosed whey powder and sweet or acid whey powders. 
Each source has its own protein, ash and lactose level, which will also vary per product. These dairy products contain only a 
small percentage of fat and no crude �ber.

Dairy proteins

Vegetable proteins
Adding vegetable proteins can have two reasons. The �rst is to reduce costs, by replacing expensive dairy raw materials. The 
second reason is to prepare the intestine within the milk phase for the next solid (vegetable protein) feed, after weaning. 
Providing highly digestible vegetable protein will trigger the production of enzymes in the rumen and intestines, which 
prepares the calf for the digestion of other solid feed at a later stage.  

The most used vegetable proteins are hydrolyzed wheat protein (wheat gluten) and soya protein-concentrate. These raw 
materials are well digestible, but in the �rst phase not as good as dairy proteins. But on the other hand they contain a di�erent 
range of amino acids and crude �ber, which support the production of new enzymes in the intestines.

Figure 1. Rumen development (Raising Dairy Replacements, 1991)

Phase 1: Birth - 21 days Phase 2: 22 to 56-84 days Phase 3: > 84 days
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Hydrolyzed wheat protein is a good quality, economical protein source. Wheat protein is manufactured from wheat �our by 
separating the gluten protein from wheat starch. Hydrolyzed wheat protein is very well suited for making calf milk replacers. 
It is low in �ber and ash and contains a high percentage of protein (about 80%). The digestibility is 90%-95% (ileal).                     
Hydrolyzed wheat protein will give limited sedimentation in solution.

Soya protein is an economically alternative protein source to milk and wheat proteins. It contains about 65% of protein and is 
relatively inexpensive and favorable on its amino acid pro�le. These proteins can substitute a small amount of the dairy 
proteins in milk replacers, providing acceptable calf growth and performance. However soya protein should be avoided when 
feeding according to an intensive milk feeding schedule. It is not the best option for newborn calves as the digestibility is only 
about 80%. Best not to use soya or to avoid high levels in milk replacers due to the digestion-rates, it could be a growth                         
inhibitor and makes the solution less soluble. Soya protein will give sedimentation in solution. 

Protein levels
On the VanDrie-Schils trial farm, good quality Calf Milk Replacers (CMR) with 17% and 21% of protein (same fat and ash 
content) were tested. Both milk replacers were fed to 40 calves. Solid feed was fed ad libitum. Both feeding schedules were set 
to 41kg per calf. 

WK CMR 17 % 
Green  

CMR 21 % 
Green 

0 - 8 85,2 89,9 

0 - 11 111,0 115,1 

   
Growth 0 - 8 31,2 35,8 

Growth 0 - 11 56,9 61,1 

 

 
WK CMR 17 % 

Green 
CMR 21 % 
Green 

0 - 8 1293 1411 

8 - 11 2460 2617 

The milk replacers were not 100% based on dairy protein, as an amount of wheat gluten was used in the same ratio. In this trial 
an e�ect of protein in general can be seen. When adding a bit more protein, a positive e�ect on growth and solid feed intake 
was visible. Overall, the trial shows that a protein level of 21% gives better results on growth versus a level of only 17% of 
protein in a CMR. 

Trial V3-82 - Average Live weights in kg 

Trial V3-82 – Average Solid feed intake in gr/day.

A higher protein level 
seems to give better 
results on solid feed 
intake and growth when 
the calves are 11 weeks 
on the trial farm. 

Protein sources
Also other research (Fischer et al., Top Agrar Ratgeber-2014) has demonstrated the positive e�ect of high protein levels in calf 
milk replacers. In Germany a trial with 185 calves was carried out. The calves were fed with 3 kinds of milk replacer (all 21% 
protein) for nine weeks at the trial farm. 

A: 100% dairy protein including 30% skimmed milk powder
B: 100% dairy protein
C: Dairy based - 11,5% vegetable protein

 Average daily growth gr/day Average daily solid feed intake kg/day

The trial showed that high quality milk replacers, 
including a high amount of dairy protein gives 
better results on growth, especially in the �rst 
weeks. The trial also showed a positive e�ect on 
solid feed intake.
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Based on the trials as discussed before and our own experiences we advise the following: 

1) Protein level 
 The ideal protein level would be between 21%-23%. But keep in mind that the ideal protein level 
 is subject to di�erent factors, like for example the feeding system, the feeding concentration 
 and the quality of the protein. One should always consider what would be the best solution for them. 

2) Dairy protein
 Feeding the calves a milk replacer with a high amount of dairy protein (94%-100% total protein content).
 Especially in the �rst phase of life it is important to provide a high quality milk replacer, milk is the only 
 energy- and protein source which the young calves can digest.

3) Co-Spray
 Schils provides the possibility to add a small amount of wheat protein into the whey-fat concentrate, without 
 causing problems in solution. The product will have a better stability and gives no sedimentation.

Our Solution and Advice

Eurolat GmbH, part of Schils BV, is a spray-drying 
facility in Germany. Here Schils makes its own 
dairy-fat concentrates and other specialties. 
Whey-fat concentrates in general have a positive 
e�ect on the solution of milk powders. 

One of the specialties is the ‘’Co-spray’’ technique. 
Schils has the possibility to add a small amount of 
wheat protein into the whey-fat concentrate during 
its production process. This eventually results into a 
more soluble product and thus the prevention of 
sedimentation of wheat protein in �nal milk 
solutions. 

For this reason Schils can produce products with a 
small amount of wheat protein, without                                   
experiencing the disadvantages of vegetable 
protein.

Co-Spray Technique

No Co-spray Co-spray

=   Fat / Fett 
=   Wheat protein / Weizeneiweiß
=   Wheypowder / Molkepulver


