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Introduction 

Non-ruminant Session 

The utilization of corn distillers dried grains with solubles (DOGS) and other co-products in poultry 
diets continues to be of interest. A relatively large amount of research on traditional corn DOGS has 
been accumulating and will provide useful information even as the product changes. Recent 
publications (Bregendahl, 2008; Salim et al., 201 O; Waldroup et al., 2007) have conducted very 
complete reviews on the current knowledge on the subject. However, as ethanol production evolves, 
the composition of the DOGS evolves as well creating diet formulation challenges. The traditional 
DOGS is composed of the remaining non-fermentable fractions after the starch has been removed of 
the grains along with residual yeast cells, protein, fiber, fat, vitamins and minerals. Differing amounts 
of solubles (syrup) added back to the grains results in variability especially for the amount of fat and 
phosphorus in the final product. A variety of other co-products have also been produced utilizing 
corn fractionation to remove the germ or fiber, concentration of the protein, and/or more recently 
removal of the oil to produce a reduced fat product. When it is economical to do so, it would be 
desirable to utilize as much of such products as possible. Obtaining an understanding of the 
potential negatives to high levels of inclusion of DOGS or modified DOGS products is essential to 
determine when product level needs to be limited. 

Nutritive Value 

The major components in traditional DOGS that have value in poultry feed are the amino acids, fat 
(energy), and phosphorus. The amount of energy obtained from DOGS is a major concern with 
trends of increased cost in providing energy in the feed . Studies have indicated that corn DOGS has 
less energy than corn and that the energy content is modified by the fat and protein levels. While the 
energy value would be expected to be primarily influenced by the level of fat in the product, it 
appears to be a weak relationship. Batal and Dale (2006) attempted to predict TMEn of DOGS 
based on component analysis and arrived at a model that included the factors of fat, fiber, protein 
and ash but with an R2 of .45. 

NRC (1994) appears to underestimate the energy value of DOGS with an AMEn value of 2480 
kcal/kg as AMEn determinations in other feeding trials provided a range from 2756 to 2880 kcal/kg 
(Potter, 1966; Roberson, 2003 and 2005, Waldroup et al. 2007) with similar results among turkeys, 
broilers, and chickens. A range of average TMEn values of 2820 to 2870 kcal/kg were reported in 
studies where multiple samples were assayed (Noll et al., 2003, Batal and Dale, 2006; Fastinger et 
al. 2006, Parsons et al., 2006). While the TMEn values on average appeared relatively similar, there 
was a large range in TME for samples within each reported trial. For traditional DOGS an energy 
value of in the range of 2820 to 2850 kcal/kg is probably appropriate. For high protein DOG, TMEn of 
a 44% CP was 2846 kcal/kg, very similar to conventional DOGS (Batal et al. 2007) while Kim et al. 
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(2008) reported a TMEn value of 2693 kcal/kg (2957 kcal/kg DM basis). Determination of AMEn for 
another high protein DOG (CP 54%) was estimated at 2526 kcal/kg {Applegate et al., 2009). 

The amount of solubles added also influences the ME content due to the high content of oil in the 
solubles (Noll et al., 2007). TMEn was reduced almost by 1000 kcal/kg when comparing a DOGS 
with all solubles added back to a product with no soluble included. The recent move in the industry 
to remove a portion of the oil from the solubles prior to its addition back to the wet grains has 
resulted in production of DOGS with lowered fat content in comparison to traditional DOGS where fat 
levels of 10-12% were likely to be found. A grow-finish market to turkey trial with DOGS containing 7, 
9, 11 % crude fat found TM En of 2662, 2602, and 2870 kcal/kg, respectively (Noll, et al. 2010). 
Despite the small difference in TMEn with the two lowered fat products, when fed, feed conversion of 
the DOGS with 9% crude fat tended to be poorer as compared to other the products and similar to a 
reduced energy control. 

The discussion above indicates the energy contribution from DDGs is not easily understood, likely 
because DOGS is truly a complex product with the final nutritive value altered through effects of 
grain source and quality, processing, fermentation and application of heat. 

Protein quality of DOGS reflects the grain source used in ethanol production as well as the type of 
processing and any negative effects of such processing such heat damage to protein as can occur 
with any product that is heat treated for processing. As much of the product in the Midwest is 
produced from corn, the amino acid composition of the DOGS tends to reflect that of the corn grain, 
that is, DOGS has a high content of sulfur amino acids and is limiting in lysine, tryptophan and 
arginine (Parsons et al, 1983). 

The poor amino acid balance in DOGS relative to tryptophan and arginine are problematic if high 
levels of DOGS are to be used as a source of protein in poultry diets due to limitations of 
commercially available or economically priced amino acid supplements. Because of the amino acid 
balance, it is recommended to consider placing minimums for tryptophan and arginine when high 
levels of DOGS (greater than 10%) are to be used. Use of supplemental threonine is attractive when 
protein prices are high and/or to reduce dietary crude protein levels. Some care is needed however 
in the use of supplemental threonine when formulating diets with DOGS. 

Results of a grow-finish trial with market tom turkeys indicated that the use of supplemental 
threonine should be restricted to less than the 6% of the targeted threonine level (Noll and Brannon, 
2007) in diets with high levels of byproducts (20% DOGS and 10 % poultry byproduct meal) during 
8-19 wks of age. Body weights were reduced by 3.3% at 19 wks of age when turkeys were fed diets 
containing 94% of the targeted threonine from intact protein and the remaining 6% from 
supplemental threonine. 

Attention may also need to be paid to the diet methionine level as contrasted to formulating to meet 
the level of met plus cys when incorporating high levels of DOGS into laying hen diets (Masa'deh, 
2011; Scheideler and Masa'deh, 2008). Laying hens fed Phase 1 layer diets formulated on a total 
sulfur amino acid basis exhibited decreased egg weights as inclusion level of DOGS increased 
greater than 15%. It was noted that as the level of DOGS increased in the diet, the level of 
methionine decreased. But the level of cysteine increased allowing the level of met plus cys to be 
the same among the different diets. It was suggested by the authors that an inadequate methionine 
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level was responsible for the decreased egg weight in the diets with a higher content of DOGS. In 
the same study, Phase 2 diets were formulated to meet a minimum level of methionine and no 
decrease in egg weight was noted. 

At very high levels of DOGS, another possible amino acid issue might include the presence of a 
branched chain amino acid antagonism when using corn based diets with a high level of DOGS and 
a low content of soybean meal present. As levels of corn protein increase, leucine content increases. 
Gomez (2011) found performance of growing pigs was negatively affected by the addition of leucine 
to a corn-soybean meal based diet with levels similar to that of a diet containing 30% high protein 
DDG. Addition of valine to the high protein DDG did not alleviate the growth depression. Waldroup et 
al. (2002) also noted excessive leucine levels depressed growth in broilers in corn-soy diets with 
corn gluten meal or with supplemental leucine. Wang et al. (2007) in discussing the growth 
performance depression of broilers fed diets with 30% DOGS suggested the poor performance may 
be the result of excess leucine or an exacerbation of tryptophan deficiency by the presence of 
excessive amounts of large neutral amino acids. 

DOGS can contain variable levels of electrolytes, especially for sodium (Na). Batal and Dale (2003) 
found sodium ranged from .09 to .44% with an average content of .25% while Noll et al. (2003) 
obtained an average of .11 %. DOGS can also have considerable quantities of sulfur. Batal and Dale 
(2003) obtained an average of .84% for S while Noll et al. (2003) found an average sulfur content of 
.67%. Recent analyses of a DOGS sample found Na, Cl, K, and S contents of .27, .2, 1.2, and .9%, 
respectively, all greater than results found in an earlier survey of DOGS samples. Inclusion of 
alternative feed ingredients has the potential to shift the dietary electrolyte balance (DEB) level due 
to contributions of sulfur or variable concentrations of electrolytes. Addition of distillers dried grains 
with solubles adds sulfur to the diet and also requires supplementation with lysine, which will add 
additional anion in the form of chloride and/or sulfur depending on the source of the lysine. Canola 
meal can also add sulfur to the diet and requires some lysine supplementation when it replaces a 
portion of the soybean meal in the diet. 

Optimal DEB levels are affected by many different factors including species, age, and type of 
production (eggs vs. growth). While not much work in turkeys exists, based on broiler studies the 
optimal DEB level as calculated above is around 250 meq/kg with an acceptable range of 150-350 
meq/kg. Negative effects on bird performance, bone development, and litter moisture can result if 
the DEB is outside of this range and is usually associated with lowered DEB (more anions such as 
Cl or sulfur(S)). Mongin (1981) proposed that Na, K, and Cl were the most important electrolytes to 
be considered in the DEB equation. However, depending on the feed ingredient, other 
electrolytes/minerals may also exert an effect. Summers and Bedford (1994) hypothesized that 
some of the decreased growth performance of broilers fed high levels of canola meal was due in part 
to the presence of sulfur in the canola meal contributing to a decreased DEB. Supplementing the 
diet with Na, K or Ca to increase the DEB level was needed to improve the feeding value of the 
canola meal. 

Preliminary results of a feeding trial with market turkey toms indicated that electrolyte balance should 
be taken into consideration (Noll and Farahat, 2011 ). Tom turkeys were fed diets varying in chloride 
level (.22, .32, and 42%) in combination with three diet series (corn-soy; corn-soy with DOGS; corn
soy with DOGS and canola meal). Diets were formulated to be isocaloric with a similar digestible 
amino acid content. The interaction of chloride and diet type was significant for feed efficiency during 
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8-14 wks of age. Chloride in excess of .22% was detrimental to feed efficiency only in the diet series 
with the combination of DOGS and canola meal. Feed efficiency was increased by 3% with chloride 
level greater than .22% in those diets but not in the corn-soy or corn-soy DOGS diet series. 

In summary, utilization in poultry diets of high inclusion levels of DOGS first requires knowledge 
about the product and how produced. Aspects of metabolizable energy assignment, attention to 
amino acid balance and levels, along with consideration of dietary electrolyte balance should assist 
in better flock performance when fed DOGS. 
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Notes 
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