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Introduction Introduction 
(What happened in 2005??)(What happened in 2005??)

2005 Presentation by Dr. 2005 Presentation by Dr. 
ShursonShurson Covered:Covered:

Nutrient Characteristics Nutrient Characteristics 
of DDGSof DDGS
New CoNew Co--productsproducts
Feeding Value for SwineFeeding Value for Swine
Feeding Value for PoultryFeeding Value for Poultry



Since 2005Since 2005

Publications examining Publications examining 
lysine digestibility, color, lysine digestibility, color, 
and MEand ME
Completion of turkey Completion of turkey 
feeding trialfeeding trial
Reduced ammonia Reduced ammonia 
emissions (ISU, emissions (ISU, 
BregendahlBregendahl, 2006), 2006)



DDGS CharacteristicsDDGS Characteristics
for Poultryfor Poultry

Lysine digestibility, color and Lysine digestibility, color and metabolizablemetabolizable
energyenergy

BatalBatal and Dale, 2006and Dale, 2006
Samples from 6 plants in MidwestSamples from 6 plants in Midwest

FastingerFastinger et al., 2006et al., 2006
Samples from 5 plants in Midwest (corn)Samples from 5 plants in Midwest (corn)



Lysine Content and DigestibilityLysine Content and Digestibility

6565--82827676.48.48--.75.75.64.6455FastingerFastinger et al. et al. 
2006200611

4646--76767070.39.39--.86.86.71.7188BatalBatal and Dale and Dale 
2006200622

RangeRangeAveAveRangeRangeAveAve

Lysine DigestibilityLysine Digestibility
Coefficient (%)Coefficient (%)

LysineLysine
Content (%)Content (%)

No. of No. of 
SamplesSamplesSourceSource



Lysine Content and DigestibilityLysine Content and Digestibility

6565--82827676.48.48--.75.75.64.6455FastingerFastinger et al. et al. 
2006200611

4646--76767070.39.39--.86.86.71.7188BatalBatal and Dale and Dale 
2006200622

5959--84847272.59.59--.89.89.73.732020ErgulErgul et al. et al. 
2003200311

RangeRangeAve.Ave.RangeRangeAveAve
..

Lysine DigestibilityLysine Digestibility
Coefficient (%)Coefficient (%)

LysineLysine
Content (%)Content (%)

No. of No. of 
SamplesSamplesSourceSource



DDGS Color and DDGS Color and dLysdLys ContentContent
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DDGS Color and DDGS Color and dLysdLys ContentContent
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DDGS and ColorDDGS and Color

BatalBatal and Dale, 2006and Dale, 2006
Samples with less than Samples with less than 
.5% .5% dLysdLys

L* less than 50L* less than 50

FastingerFastinger et al., 2006et al., 2006
Samples with less than Samples with less than 
.5% .5% dLysdLys

L* less than 34L* less than 34



MetabolizableMetabolizable Energy (Energy (TMEnTMEn) of DDGS) of DDGS

2828

28712871
Ave Ave 
FastingerFastinger et al.**et al.**BatalBatal & Dale*& Dale*

3.93.9--5.45.4
55--88
2.52.5--10.610.6
2323--3030

24902490--
31903190

RangeRange

4.4 (.4)4.4 (.4)Ash,%Ash,%
6.6 (.8)6.6 (.8)Cr. fiber,%Cr. fiber,%
8.8 (2.3)8.8 (2.3)Cr. fat, %Cr. fat, %

2727--29.829.827 (2)27 (2)CP,%CP,%

24842484--304730472820 2820 
(181)(181)

TMEnTMEn
(kcal/kg)(kcal/kg)

RangeRangeAve (Ave (sdsd))CompositionComposition

*Adjusted to 86% DM           ** As fed basis



Prediction Equations for TMEPrediction Equations for TME
(86% DM basis)(86% DM basis)

.43.432957.1+43.8(fat)2957.1+43.8(fat)--
79.1 (fiber)79.1 (fiber)

Fat, fiberFat, fiber

.29.292439.4+43.2(fat)2439.4+43.2(fat)FatFat

RR22EquationEquationVariable (%)Variable (%)

Batal and Dale, 
2006



Differences in Differences in TMEnTMEn

Weak relationship to fat contentWeak relationship to fat content
Reduced with overheating?Reduced with overheating?



Variability in Nutritional Variability in Nutritional 
CharacteristicsCharacteristics

Corn nutrient contentCorn nutrient content
ProcessingProcessing

Drying conditionsDrying conditions
SolublesSolubles

Variability in composition of syrup (Variability in composition of syrup (solublessolubles) and wet ) and wet 
grains (mash) among plants ( Knott et al. 2004)grains (mash) among plants ( Knott et al. 2004)



Varying Varying SolublesSolubles AdditionAddition

Measure effect on nutritional characteristics of Measure effect on nutritional characteristics of 
resulting DDGSresulting DDGS
Can rate of addition indirectly effect amino acid Can rate of addition indirectly effect amino acid 
digestibility?digestibility?



Variable Variable SolublesSolubles Addition & DDGS Addition & DDGS 
CharacteristicsCharacteristics--Pilot StudyPilot Study

Four Syrup Addition RatesFour Syrup Addition Rates
42, 25, 12, 0 gal/min42, 25, 12, 0 gal/min

DDGS Samples taken from each lotDDGS Samples taken from each lot
Chemical analysesChemical analyses
Amino acid digestibility Amino acid digestibility 
TMETME

Pearson Correlations with addition ratePearson Correlations with addition rate



Variable Variable SolublesSolubles Addition & DDGS Addition & DDGS 
CharacteristicsCharacteristics

No effect No effect 
Protein, amino acids Protein, amino acids 
contentcontent
Amino acid digestibility Amino acid digestibility 
mostly not affectedmostly not affected

Significant correlation Significant correlation 
found for:found for:

ColorColor
Crude fatCrude fat
AshAsh
Minerals Minerals 

PP

TMEnTMEn



Influence of syrup addition on DDGS fat Influence of syrup addition on DDGS fat 
content and content and TMEnTMEn (DM basis)(DM basis)
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Influence of syrup addition on DDGS ash and Influence of syrup addition on DDGS ash and 
phosphorus content (DM basis)phosphorus content (DM basis)
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Influence of syrup addition on color (L*, b*) Influence of syrup addition on color (L*, b*) 
of DDGSof DDGS
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Influence of syrup addition on amino acid Influence of syrup addition on amino acid 
digestibility coefficients of DDGSdigestibility coefficients of DDGS
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Variable Syrup AdditionVariable Syrup Addition

Changed composition of resulting DDGSChanged composition of resulting DDGS
Minerals (P), fat, color, and energy changedMinerals (P), fat, color, and energy changed



Feeding Value for Poultry Feeding Value for Poultry 
(Market Tom Turkeys)(Market Tom Turkeys)

10% level of inclusion 10% level of inclusion 
acceptableacceptable
What are maximum feeding What are maximum feeding 
levelslevels

5, 10%5, 10%
10, 15%10, 15%
20% or greater??20% or greater??

ConcernsConcerns
Dietary protein (amino acid Dietary protein (amino acid 
balance)balance)
Phosphorus contentPhosphorus content
Age (feeding period)Age (feeding period)
SeasonSeason



Market Turkey StudyMarket Turkey Study

Examine DDGS utilization in combination with Examine DDGS utilization in combination with 
maximal inclusion levels of animal byproduct in maximal inclusion levels of animal byproduct in 
grow/finish diets for male turkeysgrow/finish diets for male turkeys
DDGS inclusion levels 0, 10, and 20%DDGS inclusion levels 0, 10, and 20%
PBM inclusion levels of 0, 8, and 12%PBM inclusion levels of 0, 8, and 12%



MethodsMethods

DietsDiets
Diet formulations adjusted for age Diet formulations adjusted for age 
Ingredients assayed for Ingredients assayed for proximatesproximates and digestible amino  and digestible amino  
acids acids 
Formulated to provide 100% digestible Formulated to provide 100% digestible thrthr and and 
supplemented with met and supplemented with met and lyslys
IsocaloricIsocaloric to controlto control
Ratio of calcium to available phosphorus maintained at 2:1Ratio of calcium to available phosphorus maintained at 2:1
Fed as mashFed as mash
Experimental period 5 Experimental period 5 –– 19 wks of age19 wks of age

Turkeys Turkeys 
Male Large White, Nicholas strainMale Large White, Nicholas strain
10 birds/pen, 8 replicate pens/treatment10 birds/pen, 8 replicate pens/treatment



Diet Composition (%) Diet Composition (%) 
Selected Diets 5Selected Diets 5--8 wks of Age8 wks of Age

3.083.086.036.032.012.015.275.27Animal fatAnimal fat

----------2.2592.259.03.032.562.56DicalDical

.312.312.289.289.137.137.112.112LL--lyslys HClHCl

.147.147.155.155.17.17.18.18DlDl--metmet
202020200000DDGSDDGS
121200121200PBMPBM

22.0722.0735.3635.3629.6229.6243.0543.05SBMSBM
41.2441.2433.6033.6055.1055.1046.6246.62CornCorn
TrtTrt 99TrtTrt 55TrtTrt 33TrtTrt 11IngredientIngredient



ResultsResults

Diet affected body weight and feed efficiencyDiet affected body weight and feed efficiency
Interaction of DDGS and PBM observed for Interaction of DDGS and PBM observed for 
body weight at 11 wks of age and feed efficiency body weight at 11 wks of age and feed efficiency 
(experimental period 5(experimental period 5--19 wks of age)19 wks of age)



Body weight response to  DDGS and Body weight response to  DDGS and 
PBM at 11 wks of agePBM at 11 wks of age
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Body weight response to  DDGS and Body weight response to  DDGS and 
PBM at 19 wk BWPBM at 19 wk BW
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Interaction of DDGS and PBM on 5Interaction of DDGS and PBM on 5--
19 wk F:G19 wk F:G
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ConclusionsConclusions

In comparison to a cornIn comparison to a corn--soy control diet, addition soy control diet, addition 
of PBM at 8 or 12% depressed body weight to 11 of PBM at 8 or 12% depressed body weight to 11 
wks of age.wks of age.

In comparison to a cornIn comparison to a corn--soy control diet, addition soy control diet, addition 
of 10 or 20% DDGS resulted in similar performanceof 10 or 20% DDGS resulted in similar performance

In comparison to a cornIn comparison to a corn--soy control diet, addition soy control diet, addition 
of both PBM and 20% DDGS resulted in poorer of both PBM and 20% DDGS resulted in poorer 
performance, although performance of birds in the performance, although performance of birds in the 
trial was very acceptable regardless of treatment.trial was very acceptable regardless of treatment.



SummarySummary--DDGS UpdateDDGS Update

Lys digestibility averaged 73%Lys digestibility averaged 73%
Lighter color associated with high Lighter color associated with high dLysdLys
Absolute color values (L*) varies with data set Absolute color values (L*) varies with data set 
and may be influenced by level of and may be influenced by level of solublessolubles
additionaddition
MetabolizableMetabolizable energy as TME averaged 2820 energy as TME averaged 2820 

and 2870 Kcal/kg in two studiesand 2870 Kcal/kg in two studies
SolublesSolubles addition changes nutrient contentaddition changes nutrient content
Feeding trials Feeding trials –– up to 20% DDGS in cornup to 20% DDGS in corn--soy soy 
diets; up to 10% in corndiets; up to 10% in corn--soysoy--meat based dietmeat based diet
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