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SUMMARY

Production of distillers dried grains with solubles (DDGS) is expected to double within the next
few years and substantially increase the quantities of DDGS available to the feed industry. To
properly evaluate the potential role of this ingredient, a complete nutritional profile, including
mineral composition, must be available to feed formulators. Twelve samples of commercially
prepared DDGS were obtained from the northern central United States and analyzed for mineral
composition. Analysis indicated an enormous range of 0.09 to 0.44% with an average value of
0.23% in sodium content. The average composition of many of the other minerals (except calcium
and sulfur) agreed with projected values based on a 3-fold increase of the levels found in yellow
corn grain.
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DESCRIPTION OF PROBLEM

Increased emphasis on ethanol production
in the United States has and will continue to
lead to significant increases in the amount of
distillers dried grains with solubles (DDGS)
available to the feed industry. When consider-
ing the potential use of an ingredient such as
DDGS, primary emphasis is placed on ob-
taining accurate information regarding metabo-
lizable energy and amino acid composition.
Nevertheless, a complete nutrient profile is
necessary for consideration of its role in poul-
try and animal feeds. Although DDGS has been
available as a feed ingredient for decades [1,
2, 3], it is not a completely homogenous ingre-
dient. Fermentation residues from the beverage
industry may be based on mixtures of several
grains, whereas the DDGS that is becoming
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increasingly available is usually from ethanol
plants with corn as the only grain input.

In an undergraduate demonstration project
involving incorporation of DDGS in laying hen
formulas [4], use of the NRC [5] value for
sodium in this ingredient led to a severe defi-
ciency with an almost total cessation of egg
production. Subsequent analysis of the sodium
content of the DDGS sample revealed 0.09%
sodium in contrast with 0.48% as listed by the
NRC [5]. Reformulation of the feed to provide
the intended level of sodium (0.18%) led to
resumption of the level of egg production ob-
served prior to initiation of the study. The lev-
els of sodium listed by the NRC for distillers
dried grains (0.09%), DDGS (0.48%), and de-
hydrated distillers solubles (DDS; 0.26%) ap-
pear to be inconsistent. That is, no combination
of distillers dried grains and DDS could pro-
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TABLE 1. Mineral composition (%) of distillers dried grains with solubles

Mineral

Sample Sodium Potassium Phosphorus Calcium Magnesium Sulfur

1 0.09 0.99 0.74 0.02 0.26 —
2 0.12 0.89 0.73 0.01 0.26 —
3 0.29 0.70 0.59 0.07 0.21 —
4 0.11 0.99 0.77 0.09 0.33 0.58
5 0.12 0.89 0.68 0.07 0.30 0.87
6 0.11 0.67 0.50 0.07 0.23 0.45
7 0.09 0.92 0.67 0.07 0.27 0.94
8A 0.42 0.89 0.60 0.31 0.26 1.06
9A 0.44 0.99 0.70 0.71 0.31 1.04
10A 0.39 0.94 0.69 0.62 0.30 0.78
11A 0.43 0.99 0.73 0.69 0.33 1.10
12A 0.43 0.99 0.73 0.47 0.31 0.73
Average ± SD 0.25 ± 0.15C 0.91 ± 0.11 0.68 ± 0.07 0.29 ± 0.27 0.28 ± 0.04 0.84 ± 0.21
NRC (1994) 0.48 0.65 0.72 0.17 0.19 0.30
ProjectedB 0.10 0.90 0.84 0.06 0.36 0.24

ASamples were obtained from the same plant at different times.
BProjected assuming a 3-fold increase compared to yellow corn grain [5], see text.
CAverage sodium content of samples 1 to 7 = 0.13% and of samples 8 to 12 = 0.42%.

vide the sodium level stated for DDGS by the
NRC [5].

In modern ethanol fermentation facilities,
unless liquid solubles are diverted to ruminant
feeding or some other purpose, they are added
to the grain residues prior to drying. The source
of sodium reflected in NRC values for DDGS
and DDS is unclear, as this element is appar-
ently not added during the fermentation proce-

TABLE 2. Mineral composition (ppm) of distillers dried grains with solubles

Mineral

Sample Manganese Iron Aluminum Copper Zinc

1 15 73 60 10 69
2 15 82 87 18 66
3 16 122 46 13 88
4 13 101 20 5 63
5 13 90 21 7 80
6 9 67 13 3 61
7 13 77 39 7 54
8A 19 161 68 9 44
9A 38 272 89 9 49
10A 38 270 78 9 51
11A 48 325 112 12 52
12A 22 145 38 17 49
Average ± SD 22 ± 12 149 ± 86 56 ± 30 10 ± 4.3 61 ± 13
NRC (1994) 24 280 NLc 57 80
ProjectedB 21 135 NLc 9 54

ASamples were obtained from the same plant at different times.
BProjected assuming a 3-fold increase compared to yellow corn grain [5], see text.
CNot listed.

dure. Because approximately two-thirds of the
weight of incoming corn is converted into car-
bon dioxide or ethanol during fermentation [6],
it is normally expected that the concentrations
of all unfermented nutrients, such as oil, pro-
tein, and minerals, will be increased 3-fold.
Thus, if corn grain normally contains between
0.02 and 0.04% sodium, one would expect a
value of approximately 0.10% in DDGS, a
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value that differs markedly from that of the
NRC.

As DDGS promises to become an increas-
ingly available feed ingredient, and because
unintended variations in the content of sodium
and other minerals can lead to suboptimal ani-
mal performance, a study was conducted to
determine the mineral composition of a number
of DDGS samples currently available to the
feed industry.

MATERIALS AND METHODS

Twelve samples of commercially prepared
DDGS from the northern central United States
were obtained directly from manufacturers.
Initial observations indicated that DDGS from
one source, a major production facility, con-
tained a higher level of sodium than that from
other plants. To confirm these observations and
to gauge variation, 4 additional samples from
this source were obtained. All samples were
evaluated for mineral composition at the Agris-
ervices Laboratory of the University of Geor-
gia [7].

RESULTS AND DISCUSSION

The mineral composition of 12 DDGS sam-
ples is presented in Tables 1 and 2. Although
our primary interests were centered on sodium,
compositions of 10 other minerals are provided
to enhance the database for currently available
samples of DDGS.

An enormous range of 0.09 to 0.44% so-
dium in samples was evident. Although an av-

CONCLUSIONS AND APPLICATIONS

1. Mineral analysis of DDGS is reported for those considering the use of this ingredient in
formulated feeds.

2. Sodium content of DDGS proved to be extremely variable (0.09 to 0.44%).
3. Nutritionists need to properly characterize the mineral content of DDGS from respective

suppliers prior to incorporation into balanced rations.
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