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Nutrient Composition – 100% Dry Matter Basis
Nutrient Quantity Feed Fractions Parameters

Dry Matter 99% NRC Model
Protein Category Plant Protein

Crude Protein % 38.0 Energy Equation Class Concentrate

RDP % DM 5.7 PAF 1.0

RUP % DM 32.3 TDN % DM 150.50

RUP (%CP) 85 DE Mcal/kg 6.79

Soluble Protein (%CP) 15 Protein A % CP 0

ADICP % 0 Protein B % CP 20

NDICP % 0 Protein C % CP 80

Amino Acids Protein Digestion Rate %/h 40

Lysine (%RUP) 100 RUP Digestion % 80

Methionine (%RUP) 0 CP Digestibility 1.0

Arginine (%RUP) 0 NDF Digestibility 0

Histidine (%RUP) 0 Fat Digestibility 0.80

Carbohydrates Lysine % CP 100

ADF % 0 Methionine % CP 0

NDF % 0 Arginine % CP 0

peNDF (%NDF) 0 Histidine % CP 0

NFC % 0 CPM and CNCPS Models
Fat Protein A (%CP) 0

Ether Extract % 53 Protein B1 (% CP) 15

Energy Values Protein B2 (% CP) 85

Metabolizable Energy – 3X 3.08 Mcal/lb Protein B3 (% CP) 0

Net Energy Lactation – 3X 1.98 Mcal/lb Protein A Rate (%/h) 1000

Net Energy Gain – 3X 1.55 Mcal/lb Protein B1 Rate (%/h) 200

Net Energy Maintenance 1.98 Mcal/lb Protein B2 Rate (%/h) 0.50

Minerals Protein B3 Rate (%/h) 0.10

Ash % 9.0 Protein A Intestinal Digestibility 100

Chloride % 9.0 Protein B1 Intestinal Digestibility 100

Protein B2 Intestinal Digestibility 80

Protein B3 Intestinal Digestibility 80
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Guidelines for Balancing Diets 
for Amino Acids When Using 
CPM Dairy Software

When using CPM software to balance diets for lysine and
methionine, it is necessary to make sure the program is
set to the following parameters.

1. In the Cow screen, make sure that the box is checked for 
true protein rather than crude protein. This setting is recom-
mended as most dairy producers are paid on pounds of true
protein rather than pounds of crude protein produced.

2. It is suggested that you set milk true protein to 3.15% or
3.2% when balancing diets for Holstein cows. The average
true milk protein content of Holstein cows is approximately
3.0%. When balancing diets for lysine and methionine, it is
possible to increase milk protein content by 5% to 7%.

3. When using the Optimizer, the range for peptide balance
should be 100% to 120%. The range for NH3 balance should
be 115% to 140%. By using these ranges, the optimizer
should formulate diets between 16.8% and 17.8% crude pro-
tein. These settings prevent the optimizer from formulating
diets containing greater than 19% CP. 

4. To optimize milk protein yield and milk yield without over-
feeding protein, the diets should be formulated to contain
the following nutrients.

Lysine as a % of MP = 6.8% to 7.2%
Methionine as a % of MP = 2.2% to 2.4%
Lysine: Methionine ratio = 3:1 to 3.2:1

Rumen-Protected Lysine

3



5. When using the Optimizer to balance diets for lysine and
methionine, set the Optimizer to either Percentage or
Amount and Rulquin ratio.

The settings of “Percentage” + “Rulquin” let you formulate
to set percentages of the desired Rulquin ratio.

The settings of “Amount” + “Rulquin” enable you to formu-
late to specific values of lysine and methionine as a percent-
age of the MP.

6. When using the Optimizer in CPM, with the settings of
Percentage and Rulquin, the minimum and maximum 
constraints for lysine and methionine should be set as 
listed below.

Min. Max.
Lysine (%Rqd) 93 100
Methionine (%Rqd) 90 100

By using these settings, the ration will be formulated to 
contain a minimum of 6.79% lysine and 2.25% methionine 
as a percent of MP. The lysine to methionine ratio will be 3:1.

7. If you chose to use the factorial approach when balancing
diets for lysine and methionine, set the Optimizer to
“Percentage” and “Factorial.” The minimum and maximum
constraints for lysine and methionine should be set as 
listed below.

Min. Max.
Lysine (%Rqd) 100 120
Methionine (%Rqd) 100 120

8. Diets that have metabolizable protein or lysine and methion-
ine as limiting nutrients will benefit most from amino acid
balancing. Diets containing large excesses of metabolizable
protein will not show a response to lysine in the CPM model.

9. You should formulate diets for both lysine and methionine.
AminoShure-L is best used as a feed ingredient to achieve
your targeted lysine content rather than as a feed additive.
Consider using sources of methionine such as corn gluten
meal or validated commercial products to ensure adequate
levels of methionine are provided.
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This short slide set briefly addresses 

the efficacy of AminoShure-L in 

effectively providing metabolizable

lysine and the associated production

benefits.

5



1. Lysine is a required essential nutrient.

2. Lysine has been recognized as one of the amino acids that
can limit milk yield and milk protein when dietary intake 
is less than the dietary requirement.

3. There is a direct relationship between lysine supply at the
small intestine and milk protein production. As you increase
the supply of lysine at the small intestine, milk protein 
production will increase.

4. The average dairy cow puts 25% of her dietary protein
intake into milk as milk protein. The amount of dietary 
protein intake that is transferred into milk can be improved
to 30 – 35%. This will result in a significant increase in 
milk revenue.

Key point is
that there are
four good 
reasons to
supplement
lysine to 
dairy cows.
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AminoShure-L uses encapsulation technology to protect
lysine from degradation in the rumen. The stability of
AminoShure-L in the rumen was tested using the Dacron
bag technique. 

The Dacron bag technique: Samples were weighed, placed in
Dacron bags and then suspended in the rumens of cows for a
period of 24 hours. Samples were then removed, rinsed and 
analyzed for residual lysine content. On average, 80% of the
lysine in AminoShure-L was protected from ruminal degradation. 
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AminoShure-L Study 1 was a three by three Latin Square
design replicated three times which gives the study
strong statistical strength. 

Diets were formulated to have equal energy and protein levels.
Diets were also formulated with 0.30% urea to provide adequate
RDP to support microbial protein production and contained
Smartamine M to ensure that methionine was not limiting.
Evaluation of the control diet by CPM indicated that lysine was
6.0 percent of metabolizable protein which is well below the
targeted level of 6.6%. The formulated diets were designed to
test the ability of AminoShure-L to effectively deliver metaboliz-
able lysine.
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This slide gives the nutrient breakdown 
of the three treatments:

Control, AminoShure-L at 30 g/cow/day and AminoShure-L 
at 60 g/cow/day. The key point for this slide is that diets were 
identical except for the level of rumen-protected lysine.
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This slide indicates the amino acid profiles 
of the three treatments as reported out of CPM. 

Lysine as a percent of metabolizable protein increased as the
AminoShure-L feeding rate increased as expected while methio-
nine as a percent of metabolizable protein remained steady. 
As a result, the ratio of lysine to methionine increased with
increasing AminoShure-L and achieved the target ratio of 3:1.
Predicted MP milk, milk protein percent and milk protein yield
were all predicted to increase with the addition of AminoShure-L.
Predicted grams of metabolizable lysine content increased as 
the amount of AminoShure-L in the diet increased. It is also
important to note that the diets were formulated such that
energy was not limiting.
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Responses to AminoShure-L 
inclusion are shown in this slide. 

Dry matter intake increased with the addition
of AminoShure-L. This response is most likely
driven by the increased energy demand 
associated with the increase in milk yield due
to AminoShure-L. In addition to the increase in
milk yield, cows fed AminoShure-L had higher
milk fat percentages and milk fat yield. The
exact mechanism of this response is not under-
stood, but the effect has been noted in other
trials where supplemental lysine has been
delivered to the small intestine. Milk protein

yield increased with AminoShure-L as well.
There is a very strong correlation between
absorbable lysine and milk protein yield. 
The increase in protein yield in this study 
suggests that AminoShure-L did in fact raise
metabolizable lysine as predicted. Energy 
corrected milk yields were calculated to be
78.6, 85.7 and 86.0 for the 0 gram, 30 gram
and 60 gram AminoShure-L diets, respectively.
Feed efficiency values (milk lb/feed lb) were
determined and were 1.64 for the 0 gram, 
30 gram and 60 gram AminoShure-L diets,
respectively. MUN (mg/dl) were 14.8, 14.7 
and 14.7 for the three diets respectively.
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These studies published in the Journal of Dairy Science
clearly show that an increase in dry matter intake are not
uncommon when amino acid imbalances are corrected in
the diet. 

Based on comments (above) from Schwab, it is more likely to see
an increase in dry matter intake when you correct a deficiency in
lysine and methionine than just methionine. Hence, the increase
in dry matter intake seen in Study 1 is not unexpected.
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This slide clearly demonstrates the ability of AminoShure-L
to effectively deliver lysine to the small intestine and
that the lysine has high bioavailability. 

The red dots and associated regression line are what the Dairy
NRC 2001 equation predicts would be the milk protein response
to increasing levels of lysine expressed as a percent of MP. The
orange dots show the actual response. Importantly, the actual
data falls within the expected normal variation around the
response predicted by the NRC equation. This clearly validates
that AminoShure-L provides both adequate protection of lysine
from ruminal degradation and effective release within and
absorption from the small intestine. If AminoShure-L were either
extensively degraded in the rumen or not effectively released in
the small intestine, the actual data points would lie consistently
and significantly below the predictive line.
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As further substantiation of the ability of AminoShure-L
to effectively deliver metabolizable lysine, we looked at
casein yield. 

Casein yield is a sensitive measure of improved amino acid status
of the cow. As with the previous data on milk protein yield, milk
casein levels increased with increasing metabolizable lysine sup-
plementation from AminoShure-L and did so in a consistent and
predictable way. Again this validates the ability of AminoShure-L
to effectively deliver metabolizable lysine. This has significant
potential economic impact as cheese yield increases with
increased levels of casein in milk.
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This slide summarizes the significant benefits 
noted in the first trial. 

Milk yield increased by 7%, and this increase is most likely
responsible for the associated increase in dry matter intake. 
Both fat and protein percentages and yields increased in
response to AminoShure-L. This data is consistent with other
studies where MP lysine has been increased.
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ROI for Study 1 indicates that balancing a diet for lysine
and methionine and correcting an imbalance of lysine
and methionine can lead to greater profitability.
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Milk yield in the positive control and AminoShure-L diets
were not different, but were significantly greater than
the negative control, indicating that the negative control
diet was deficient in lysine. 

Keeping in mind that the positive control diet had a higher pro-
tein level but the same milk production level as the AminoShure-L
diet, it is clear that dietary protein in the AminoShure-L diet was
more efficiently utilized for production performance. This is 
further evidenced by the significantly elevated milk urea nitro-
gen level observed in the positive control diet. In addition to the
increased milk yield, increases in milk protein and milk fat were
also observed which is consistent with Study 1. This study demon-
strated that AminoShure-L can be used to formulate lower 
protein diets that are more efficient in utilizing dietary protein
by effectively providing precise levels of metabolizable lysine.
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This slide presents the guidelines for balancing diets 
in four different modeling programs. 

CPM 3.08 and CNCPS 5.0 are similar programs, and you should
balance diets to the same concentration of lysine and methion-
ine in the metabolizable protein. CNCPS V. 6.1 is very different
from CNCPS 5.0, and hence there are different values for lysine
and methionine in the metabolizable protein.
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Activity: 38% lysine, equivalent to 47% lysine HCl
Coating: 53% fat product – feed grade

Color: Tan to off-white
Shape: Spherical 

Product Storage: AminoShure-L should be stored in unopened
original packaging. Product is non-hygroscopic. Storage condi-
tions of less than 120°F is recommended. Once opened, close
bags tightly and store in dry place. Under these conditions,
product is stable for at least 1 year from manufacturing date. 

Feed Stability: AminoShure-L is stable in typical feeds of up 
to 10% moisture content and water activity up to 0.5. After 
four weeks storage in typical feeds the rumen stability >70%.

Mixing: The product is uniform and it mixes well and does not
stratify. AminoShure-L can be mixed in mineral, grain, and pro-
tein supplements containing up to 10–12% moisture for a 3–5
minute mixing time. 

Pelleting: Pelleting of feeds containing AminoShure-L is not
recommended at this time.
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