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ANSI/ASABE D606 OCT2020
Approved October 2020 as an American National Standard

Properties and Relationships for Distillers Dried Grains with
Solubles (DDGS)

Developed by PRS-701 Physical Properties of Agricultural and Biological Products Committee. Approved by
ASABE and ANSI October 2020.

Keywords: Corn, DDGS, Distillers grains, Ethanol, Chemical properties, Granular properties, Physical
properties, Sorghum

1 Purpose and Scope

1.1 The purpose of this Standard is to summarize what is known about the physical properties of DDGS. This
encompasses values for key properties and their known ranges. This information is needed by agricultural and
other engineers and technologists who design and build storage structures as well as also material handling and
processing equipment for DDGS, at both the commercial and the farm scale.

1.2 Distillers dried grains with solubles (DDGS) is a coproduct of the fuel ethanol and distillery industries, and
has become a highly-valued livestock feed. Most of the DDGS in North America comes from manufacturing plants
that convert corn into ethanol for oxygenated motor fuels.

1.3 This standard should be used as a reference document only. Although typical ranges for various properties
are provided, it should be noted that the properties of DDGS can exhibit substantial variation among ethanol
production plants, as well as over time within a given plant, due to differences in processing equipment,
techniques, and raw materials used.

1.4 This Standard is compatible with coproduct definitions provided by the American Association of Feed
Control Officials (AAFCO) and the 2007 AFIA Sub-Working Group.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

2.1 Industry-established methods for determining chemical composition for DDGS were established in 2007 by
the AFIA Sub-Working Group, and include:

NFTA 2.2.2.5, Laboratory Dry Matter by Oven Drying for 3 h at 105°C
AOAC 990.03, Protein (crude) in Animal Feed, Combustion Method

AOAC 2001.11, Protein (crude) in Animal Feed, Forage (plant tissue). Grain, and Oilseeds. Block digestion
method using copper catalyst and steam distillation into boric acid

AOAC 945.16, Qil in Cereal Adjuncts: Petroleum Ether Extraction Method

AOAC 978.10, Fiber (crude) in Animal Feed and Pet Food. Fritted Glass Crucible Method
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AOAC Ba6a-05, Crude Fat in Animal Feed by Gravimetry

2.2 Industry-established methods for physical/flowability analyses include:

ANSI/ASAE S319.4, Method of Determining and Expressing Fineness of Feed Materials by Sieving

ASTM D6393, Standard Test Method for Bulk Solids Characterization by Carr Indices

ASTM D6683, Standard Test Method for Determining Tensile Properties of Nonreinforced Polyethylene and

Nonreinforced Flexible Polypropylene Geomembranes

ASTM D6128 Standard Test Method for Shear Testing of Bulk Solids Using the Jenike Shear Tester

3 Definitions

3.1 DDGS: distillers dried grains with solubles (official AAFCO term)

4 Summary of DDGS Properties

Table 1 — Typical physical and flowability properties of DDGS (as of date of publication).

ANSI/ASABE D606 OCT2020

Full document details: ASABE D606 2020

Copyright American Society of Agricultural and Biologiczi criginears Document Sh2ring Hub

Property Range Reference Remarks
Physical Properties
Geometric mean diameter 0.21-1.38 Bhadra et al., 2009
(dgw, mm)
0.680 — 1.862 Clementson et al., 2009
0.434 —0.949 Liu, 2008
0.073-1.217 U.S. Grains Council, 2018
0.256 — 1.087 U.S. Grains Council, 2018
0.61-2.13 U.S. Grains Council, 2018
Geometric standard deviation 0.20-0.55 Bhadra et al., 2009
(Sgw, mm)
0.418 —1.494 Clementson et al., 2009
0.313-0.556 Liu, 2008
0.26 U.S. Grains Council, 2018
0.28 U.S. Grains Council, 2018
1.56 - 2.75 U.S. Grains Council, 2018
Bulk density (kg/m?) 490 - 600 Bhadra et al., 2009
414.37 — 577.78 | Clementson et al., 2009
389.3 -501.5 Rosentrater, 2006
365.22 — 504.58 | U.S. Grains Council, 2018
398.86 — 560.65 | U.S. Grains Council, 2018
493.37 — 629.53 | U.S. Grains Council, 2018
Angle of repose (AoR, °) 35.94 —41.60 Bhadra et al., 2009
26.5-34.2 Rosentrater, 2006
Moisture content (%, db) 4.32-8.89 Bhadra et al., 2009
Water activity (-) 0.531t00.63 Rosentrater, 2006
Thermal conductivity (k, 0.06 to 0.08 Rosentrater, 2006
W/m °C)
Thermal diffusivity (o, mm?/s) 0.13t0 0.15 Rosentrater, 2006 _
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