
In previous newsletters, we have pointed out that, based on results 
from Cornell University, our proprietary ExpandaTherm® process 
increases not only Rumen Undegraded Protein (RUP) but it also 

increases the digestibility of the RUP fraction. 
The ExpandaTherm treatment breaks the cell 
walls and improves digestibility without damag-
ing the protein.  

Recently, we have been investigating neutral detergent fiber (NDF) 
digestibility using the 3-time period method developed by Cornell. 
Samples of raw ingredients submitted before processing were im-
pressive, showing that almost 60% of the NDF was digested at 120 
hours. To compare those values to NDF digestibility after processing, 
we submitted an additional series of samples for testing. 

As Table 1 shows, breaking down the cell wall of the ingredients dur-
ing processing results in a substantial improvement in NDF digestibil-
ity. This translates into a greater energy value as well. Metabolizable 
energy (ME) values generated by the CNCPS program are dynamic 
and change with diet, level of intake, etc. We determined ME using a 
typical diet and modified the NDF digestibility in the CNCPS program.  
Below are the results, along with values for soybean meal deter-
mined with the same diet:

AminoMax Pro ME Value without correction:  1.15 Mcal/lb 
AminoMax Pro ME Value with correction:  1.23 Mcal/lb

Low-protein inclusion DDGS just take up space. 
High-protein concentration offers more options. 
by Les Berghorn, General Manager, Afgritech, LLC
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The ExpandaTherm technology not only 
improves protein digestibility, but also adds 
energy to the AminoMax Pro finished product!

Protein from Corn 
A typical dairy diet in the North East U.S. 
contains corn grain, corn silage and often 
corn distillers’ grains. In addition to energy, 
corn and corn by-products provide a signifi-
cant part of the total protein that a dairy cow 
receives. Unfortunately, the amino acid balance 
of this source of protein is less than ideal for 
dairy cows. Looking at Table 2 (next page), it 
becomes apparent that the amino acid profiles 
of the corn products are all quite similar. Note 
as well the last line of Table 2 showing the ef-
ficiency with which feed protein is converted 
to milk protein. The efficiency went up as diets 
contained less corn protein. This may not seem 
important but in fact, it is. More protein (ni-
trogen) is captured in milk, and therefore  less 
ends up in manure.

Table 3 (next page) shows the amino acid pro-
file of milk, as a percent of the total protein.  In 

Table 1:  Average NDF digestibility values determined before and after 
processing

AminoMax Pro 
(BEFORE processing)

AminoMax Pro
(AFTER processing)

Time (hours)
Amount 

Remaining
Amount 
Digested

Amount 
Remaining

Amount 
Digested

12 66.4 33.6 44.5 55.5

72 43.2 56.8 35.9 64.1

120 40.7 59.3 32.0 68.0

Rate, %/hr. Rate, %/hr.

Protein B2 1.38 1.38



the CNCPS model, each amino acid 
has a unique efficiency of use (Van 
Amburgh, Cornell Nutrition Confer-
ence, 2015). The profile for amino acid 
requirements for milk changes slightly 
when this efficiency is taken into 
account. These values are shown in 
Table 3, and have been prorated to the 
percent of protein. 

If the amino acid profile needed for 
milk is compared to the corn ingredi-
ents, it becomes apparent  that corn 
protein does not adequately provide 
methionine, lysine or threonine.  
Alfalfa, a forage often used in the 
North East along with corn silage, is 
also not a good source of methionine 
or lysine. Other vegetable proteins, 
such as soybean meal and canola meal 
provide a better balance of the most 
critical amino acids, but soybean meal 
is low in methionine, and canola meal 
is somewhat low in lysine. AminoMax 
Pro however, provides more methio-
nine than soybean meal, and more 
lysine than canola meal. 

A well balanced diet provides all of 
the essential amino acids that a cow 
needs, with minimum excesses. When 
diets are poorly balanced, two sce-
narios can play out:

•  The cows do not receive enough es-
sential amino acids to produce milk to their genetic capability

•  The cows receive large excesses of some amino acids in order to 
meet the requirements for the amino acid that is most limiting, and 
protein is wasted and milk urea nitrogen (MUN) levels are high

AminoMax Pro contains a combination of 
soybean meal and canola meal, processed to 
provide a highly digestible, high rumen unde-
gradable protein (RUP) that meets the amino 
acid needs of dairy cows for milk production. 
AminoMax Pro is a superior protein to corn 
protein for dairy cows. 

How balancing for amino acids allows room 
for more by-products 
Corn protein, such as DDGS may be economical, 
but research shows that it is advantageous to 
substitute some of the corn protein with protein 
from other ingredients in order to better bal-
ance amino acids. Even though cost/ton is low 
for some by-products, this alone does not make 
them the best choice for feeding dairy cows. 
We can maximize the use of such by-products 
by taking advantage of amino acid balancing 
programs and offering additional proteins for 
ration balancing. 

Table 4 provides results from a study where 
portions of the corn protein in the diets were 

Table 2:  Amino acid content of corn products and byproducts, compared to alfalfa, 
canola meal and soybean meal1

Amino acid, % of total amino acids2

Ingredients Met Lys Arg Thr Leu Ile His Phe Try Val

Corn Ingredients

Corn grain, dry 1.66 3.00 4.75 3.63 12.00 3.38 2.88 4.88 0.75 4.63

Ear corn, HM 1.70 2.28 3.30 3.32 14.60 3.56 2.79 4.50 0.66 4.51

Corn silage 1.58 2.80 2.31 3.41 8.53 3.41 1.70 3.90 0.73 4.51

Gluten feed 1.59 3.08 4.57 3.58 8.46 2.98 2.93 3.48 0.50 6.76

Gluten meal 1.64 2.38 3.14 3.33 16.34 3.98 2.02 6.18 0.54 4.51

DDGS 1.97 2.81 4.29 3.72 11.67 3.65 2.66 4.87 0.80 4.87

Other Ingredients

Alfalfa hay 1.32 4.80 4.19 4.03 6.68 3.92 1.93 4.58 1.38 4.97

Canola meal 2.11 5.46 6.47 4.19 6.04 3.40 3.33 4.00 1.29 5.11

Soybean meal 1.33 6.10 7.30 3.89 7.54 4.55 2.63 5.06 1.33 4.73

AminoMax Pro 1.99 5.66 6.66 4.13 6.41 3.78 2.97 4.75 1.30 4.98
1Arg = argenine, His = histidine, Ile = isoleucine, Leu = leucine, Lys = Lysine, Met = methionine,  
Phe = phenylalanine, Thr = threonine, Try = Tryptophan, and Val = valine
2Values from the AMTS program

Table 3:  Amino acid profile needed for milk production1

Amino acid, % of total amino acids2

Ingredients Met Lys Arg Thr Leu Ile His Phe Try Val Total

Milk 2.3 7.7 3.5 4.5 9.1 5.5 2.9 4.7 1.3 5.8 47.3

Corrected3 2.3 7.2 3.9 4.1 9.6 5.3 2.5 5.4 1.3 5.7 47.3
1Arg = argenine, His = histidine, Ile = isoleucine, Leu = leucine, Lys = Lysine, Met = methionine,  
Phe = phenylalanine, Thr = threonine, Try = Tryptophan, and Val = valine
2Values from the AMTS program 
3Corrected for efficiency of use for milk synthesis, according to the CNCPS model and prorated to 
provide the same portion of total amino acids

Table 4:  Effect of substituting some of the dietary corn protein with 
protein from canola meal on milk production1

Diet

Control: 
DDGS 

0 Canola meal

Test 1: 
2/3 DDGS 

1/3 Canola meal

Test 2: 
1/3 DDGS 

2/3 Canola meal

Test 3: 
0 DDGS 

Canola meal

Intake, lb/d 55.3 57.1 56.0 55.5

Milk, lb/d 75.6 76.0 78.9 77.6

Fat, lb/d 2.9 3.0 3.2 3.0

Protein, lb/d 2.3 2.3 2.4 2.4

Milk/Feed 1.44 1.42 1.53 1.46

Milk protein/
feed protein

0.27 0.27 0.29 0.29

1Journal of Dairy Science by Mulrooney et al., 2009



replaced with canola meal. The diets were formulated to contain 15% 
crude protein. Corn was the major source of grain, and provided at 
about 35% of the total diet. At 10% crude protein, the corn grain 

contributed 3.5% protein 
to the diet. The diet also 
contained 27.5% corn silage. 
At 9.5% crude protein, this 
ingredient supplied another 
2.6% protein to the diet. 

Control diet: 
Contained 10.5% DDGS, and this ingredient had 32% crude protein, 
donating another 3.3% protein to the formula. Thus the control ra-
tion had 63% of the total protein from corn (9.4%/15%). 

Test diet 1: 
One third of the protein from DDGS was substituted with protein 
from canola meal. Milk components tended to increase, with this 
small change, which was equivalent to 1.1% of protein in the diet 
(3.3% provided by DDGS/3). 

Test diet 2: 
Two thirds of the protein from DDGS was substituted with protein 
from canola meal. Milk production and milk components increased, 
and feed efficiency was improved. The efficiency of protein usage 
also increased with this diet. This involved removing only 2.2% of 
the total ration protein supplied by a corn product with protein from 
another source, in this case canola meal. 

As Table 4 shows, the additional protein from non-corn sources  
supported greater milk and component yields.
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What it all means 
Through ongoing research what we have 
learned about the rumen environment and how 
proteins are broken down has never been more 
complete. Feed formulators need to be certain 
to use current RUP values that have been ana-
lyzed with parity across data sets. Even though 
cost/ton is low for some by-products like DDGS, 
this alone does not make them the best choice 
for feeding dairy cows. In fact, when looking at 
lysine values alone, DDGS would need to be fed 
in such high volumes to achieve the minimum 
values for milk production, that there would be 
very little space in the ration, or rumen, 
for other 
beneficial 
products or 
additional 
on-farm 
forages. 
Bear in mind 
as well that balancing protein values of the 
common corn-based diet, is critical for meet-
ing optimal protein values for milk production. 
We believe AminoMax Pro that is effectively 
processed with ExpandaTherm technology, is 
the best choice for balancing protein values and 
adding energy to the diet. 

“A well balanced diet provides 
all of the essential amino 
acids that a cow needs with 
minimum excesses.”

“Even though cost/ton is 
low for some by-products 
like DDGS, this alone does not 
make them the best choice 
for feeding dairy cows.”


