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Are We Severely Underfeeding Methyl it

Donors When Balancing Poultry Diets? .

Research Finds Large Variation Between NRC &Current Commodity Nutrient Levels

balchem

By Dr. Zack Lowman, Monogastric Technical Services Manager, Balchem Animal Nutrition & Health

C holine and water-soluble vitamins
are essential nutrients for all
monogastric  species. Choline
specifically acts as a biochemical
building block involved in cell structure
and function, making it an influential
nutrient for optimum performance and
growth. Choline also plays a larger and
more crucial metabolic role, impacting
at least five major functions within the
body:

1. Precursor to the neurotransmitter
acetylcholine; acetylcholine controls
virtually all major systems and muscle
movements within the body ranging from
cardiac function to the central nervous
system

2. Major player in fat metabolism and
prevention of fatty liver

3. Crucial component for building and
maintaining cell structure

4. Source of osmolytes for regulation of
cell volume

5. Source for labile methyl groups
for the formation of methionine and
important in DNA methylation, along
with methionine (Met), betaine, folic
acid and vitamin B12.

Deficiencies in any of the methyl donor
categories can severely limit bird
productivity and efficiency.

To accurately formulate diets to optimize
growth and health of any animal species,
updated nutrient profiles for all feedstuffs
are required. Unfortunately, the most
recent data related to choline content and

other methyl-containing compounds in
various feedstuffs comes from the Poultry
NRC (1994) published over two decades
ago as well as the Swine NRC (2012)
which is slightly more recent. Since then,
there have been many scientific advances
in the agriculture industry that have not
only enhanced our understanding of the
essential metabolic roles of choline, but
also directly altered the concentrations
of choline in feedstuffs commonly used
in the livestock sector. These advances
include improvements in analytical
testing procedures, changes to the genetic
makeup of crops, and current processing
methods of feedstuffs. Collectively, these
changes have led to a need to better
characterize and document the nutrient
components of current feedstuffs.

Two recent research studies, presented at
PSA 2019 and ASAS 2021, showed the
nutrient concentration of corn, soybean
meal (SBM), dried distillers grains with
solubles (corn DDGS) and wheat. The
purpose of the research was to sample
and analyze numerous feedstuffs for
choline and other methyl-containing
compound concentrations to build an
updated nutrient library.

In 2018, 27 SBM samples and 22 corn
samples were randomly collected from
numerous states across the United States.
An additional SBM sample was collected
from each of two international countries
(Canada and Hungary). In 2019, 32 corn
DDGS samples and 23 wheat samples
were also randomly collected from
multiple states across the United States.
Samples were then analyzed at Eurofins

Scientific (Des Moines, lowa) for
choline, betaine, folic acid, and vitamin
B12 concentrations.

Results

The results from the methyl compound
analysis, as well as data reported by the
Poultry and Swine NRC (1994, 2012) for
each of the four ingredients, is listed in
Table 1. Of these nutrients analyzed, the
Poultry and Swine NRC has published
only choline and methionine values for
SBM, and only choline, folic acid, and
methionine values for corn, corn DDGS
and wheat.

Analyzed choline levels were 24% lower
for SBM, 9% lower for corn and 20%
lower for corn DDGS than those reported
by the NRC. However, analyzed choline
content in wheat was 18% higher than
that reported in the NRC. Of the four
ingredients tested, corn exhibited the
lowest analyzed choline concentration
and had the greatest amount of variation
between samples with a coefficient of
variation (CV) of 22.34.

Vitamin B12 concentrations in all the
ingredients were low and below detection
limits. Methionine content of SBM was
numerically similar to those reported
by the NRC; however, the analyzed
methionine content of corn, corn DDGS
and wheat was determined to be 22%,
8% and 17% lower than that reported
by the NRC, respectively. Betaine
concentration was variable within and
across ingredients with wheat having the
highest concentration and corn having the
lowest and most variable concentration.
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Table 1. Analyzed methyl-containing nutrient concentrations in soybean meal, corn, corn dried distillers grains with solubles and wheat.

Soybean Meal

Choline, mg/kg 2188.74 197.70 9.03 28941
Folic Acid, mg/kg 3.07 0.73 23.88 -
Vit B12, ug/kg <4.40 = = =
Betaine, mg/kg 61.76 38.07 61.64 =
Methionine, % 0.66 0.02 2.83 0.671
Corn
Choline, mg/kg 561.80 125.50 22.34 6201
Folic Acid, mg/kg 0.40 0.21 51.66 0.41
Vit B12, ug/kg <5.96 - - -
Betaine, mg/kg 41.34 49.12 118.84 -
Methionine, % 0.14 0.02 17.29 0.181
Corn DDGS
Choline, mg/kg 2101.88 105.17 5.00 26372
Folic Acid, mg/kg 1.11 0.43 38.93 0.92
Vit B12, ug/kg <1.19 - - -
Betaine, mg/kg 110.26 17.42 15.80 -
Methionine, % 0.60 0.05 7.71 0.652
Wheat
Choline, mg/kg 1287.83 90.65 7.04 10902
Folic Acid, mg/kg 0.37 0.18 49.89 0.42
Vit B12, ug/kg <0.440 - - -
Betaine, mg/kg 1248.83 247.21 19.80 -
Methionine, % 0.20 0.03 14.79 0.242

'NRC. 1994. Nutrient Requirements of Poultry. 9th rev. ed. National Academy Press, Washington, DC.
2NRC. 2012. Nutrient Requirements of Swine. 11th rev. ed. National Academy Press, Washington, DC.

Accurately characterizing the choline
content in commodities has important
implications. Improvements in analytical
testing procedures, changes to the
genetic makeup of crops and current
processing methods may collectively
influence nutrient concentrations in
feedstuffs. Using the Poultry and Swine
NRC (1994, 2012) values to formulate
for choline could cause a gross under-
supplementation in most diets. This

Table 2. Choline chloride supplementation
rates required when using NRC and actual
values for soybean meal.

Using Using
Supplement NRC (1994) Analyzed
Values Values
Choline Chloride 0.45 1.30
70% (Ib./ton)

discrepancy, coupled with a potentially
greater choline requirement needed
to meet today’s genetically superior
production animals, could seriously
compromise productivity and producer
profitability.
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