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Considerations in Feeding Considerations in Feeding 
DDGS to PoultryDDGS to Poultry

Product Quality and VariabilityProduct Quality and Variability
Metabolizable energyMetabolizable energy
Amino Acids, total and available (digestible)Amino Acids, total and available (digestible)

Lysine availabilityLysine availability
Amino acid balanceAmino acid balance

Phosphorus availabilityPhosphorus availability
MineralsMinerals
Diet levelsDiet levels
Cost Cost 



Proximate Composition (Range)Proximate Composition (Range)11

86% DM basis86% DM basis

ProteinProtein 27% (2327% (23--30%)30%)
FatFat 8.8% (2.58.8% (2.5--10.6%)10.6%)
FiberFiber 6.6% (5.16.6% (5.1--8.1%)8.1%)
AshAsh 4.4% (3.94.4% (3.9--5.4%)5.4%)

1 The average of seventeen DDGS samples.



Metabolizable EnergyMetabolizable Energy
Batal and Dale TMEBatal and Dale TMEn n 20042004

Range 2490 to 3190 kcal/kgRange 2490 to 3190 kcal/kg
Mean 2813 kcal/kgMean 2813 kcal/kg

Noll and Parsons TMENoll and Parsons TMEnn 20032003
Range 2650 to 3082 Range 2650 to 3082 
Mean 2850 kcal/kgMean 2850 kcal/kg

Noll (Turkeys) TMENoll (Turkeys) TMEn n 20042004
Range 2651 to 3186 kcal/kgRange 2651 to 3186 kcal/kg
Mean 2833 kcal/kgMean 2833 kcal/kg

Roberson AMERoberson AMEnn 20042004
2756 kcal/kg2756 kcal/kg TMEn of DDGS = 2800 kcal/kg

NRC (1994) 2480 kcal/kg



Amino Acid (Lysine) Availability Amino Acid (Lysine) Availability 
and Digestibilityand Digestibility



(%)(%)

89 (89)89 (89)3.053.05LeuLeu
83 (84)83 (84)0.970.97IleIle
84 (63)84 (63)1.091.09ArgArg
83 83 0.200.20TrpTrp
75 (72)75 (72)0.960.96ThrThr
74 (77)74 (77)0.560.56CysCys
87 (84)87 (84)0.540.54MetMet
70 (65)70 (65)2 2 (80)(80)330.710.71LysLys

True AA digestibilityTrue AA digestibilityTotal ConcentrationTotal ConcentrationAmino acidAmino acid

1Average of eight DDGS samples fed to 16 cecectomized roosters.
2 In parentheses is the True amino acid digestibility coefficients from NRC (1994)
3 80% Available lysine determine with a growth assay 

Average Total and True Average Total and True 
Amino Acid DigestibilityAmino Acid Digestibility1 1 of DDGSof DDGS



1Average of eight DDGS samples fed to 16 cecectomized roosters.

Low and High Total and True Low and High Total and True 
Amino Acid DigestibilityAmino Acid Digestibility1 1 of DDGSof DDGS

92923.213.2185852.842.84LeuLeu
93931.031.0381810.900.90IleIle
91911.251.2573730.750.75ArgArg
89890.280.2876760.130.13TrpTrp
83831.051.0564640.850.85ThrThr
88880.620.6263630.500.50CysCys
91910.610.6183830.460.46MetMet
78780.860.8646460.390.39LysLys

AA digest.AA digest.Total AA Total AA AA digest.AA digest.Total AA Total AA 
Amino Amino 
AcidAcid

HighHighLowLow



Relationship of DDGS IDEA Value vs. Relationship of DDGS IDEA Value vs. In Vivo In Vivo 
True Amino Acid DigestibilityTrue Amino Acid Digestibility

0.340.3467 67 -- 81814.04.07575THRTHR

0.330.3381 81 -- 92923.13.18686ARGARG

0.140.1476 76 -- 95955.15.18484TRPTRP

0.120.1282 82 -- 90901.91.98787METMET

0.430.4365 65 -- 85855.75.77777CYSCYS

0.880.8859 59 -- 84846.96.97070LYSLYS

RR22RangeRangeStdevStdevMeanMean

Noll and Parsons, based on 28 DDGS samples



0.180.1845.845.80.390.395.25.27.417.4150.450.433--LowLow

0.590.5972.172.10.820.826.26.218.318.357.757.722

0.660.6676.876.80.860.865.05.025.925.960.360.311--HighHigh

a* a* 
(Blueness)(Blueness)

b* b* 
(Yellowness)(Yellowness)

L*L*
(Lightness)(Lightness)SplSpl

Dig. Dig. 
LysLys

Lys Lys 
Dig.Dig.

Total Total 
LysLys

ColorColor

Color (L*, b*, a*) was measured with a Minolta Chroma Meter CR-300



Minolta Minolta ChromameterChromameter (L*, b*, a*)(L*, b*, a*)



Regression of Digestible Lysine and Color Regression of Digestible Lysine and Color 
(L* and b*)(L* and b*)

R2 = 0.82

R2 = 0.91
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Ergul et al., 2003

Correlations (P<0.01) were also found between 
digestible thr, arg, his, and trp and L* values and 
b* values, but not with a* values 



Phosphorus Availability-
Sodium



Phosphorus Availability of DDGSPhosphorus Availability of DDGS
(University of Illinois Experiments)(University of Illinois Experiments)

BioavailableBioavailable P P 
Content (%)Content (%)

Total P Total P 
Content Content 

(%)(%)

Bioavailability Bioavailability 
Coefficient (%)Coefficient (%)

0.550.550.730.737575High Digestible Lys High Digestible Lys 
DDGS (78.8% dig. DDGS (78.8% dig. coeffcoeff.).)

0.590.590.720.728282Low Digestible Lys Low Digestible Lys 
DDGS (61.2% dig. DDGS (61.2% dig. coeffcoeff.).)

0.750.750.740.74102102Low Digestible Lys Low Digestible Lys 
DDGS (64.2% dig. DDGS (64.2% dig. coeffcoeff.).)

0.490.490.720.7269 69 
(68)(68)

DDGS DDGS –– control control splspl
(UGA)(UGA)

Martinez Amezcua et al. 2004



Available Phosphorus (P) in DDGSAvailable Phosphorus (P) in DDGS

6969--102 (82)102 (82)
7676--85 (80)85 (80)

0.130.130.60 0.60 
(approx.)(approx.)

0.730.73DDGS (UI)        DDGS (UI)        
(MSU)(MSU)

64 (68)64 (68)0.270.270.470.470.740.74DDGS DDGS 
(UGA)(UGA)11

54540.330.330.390.390.720.72DDGS*DDGS*

35350.400.400.220.220.620.62SBM*SBM*

29290.200.200.080.080.280.28Corn*Corn*

% Avail. P% Avail. P% Phytate P% Phytate PAvail. P %Avail. P %% P% PIngredientIngredient

* NRC (1994) values for poultry
1 Average of 9 DDGS samples varying in color and plant location.



Sodium (%) Composition of DDGSSodium (%) Composition of DDGS

0.097

0.114
0.125
0.116

0.06Projected
0.48NRC (1994)

0.25 ± 0.15Average ± SD
0.43121
0.43111
0.39101
0.4491
0.4281

0.293
0.122
0.091

SodiumSample

1 Samples obtained from same plant at different time periods

Avg. 1-7 = 0.13%

Avg. 8-12 = 0.42%



DDGS as a Feed DDGS as a Feed 
Ingredient for BroilersIngredient for Broilers



Results from Experiment 1
(2–18 days of age)

Low 
Density2

High 
Density1

3.8Pooled SEM

1.42b518b15%DDGS

1.40b523b0% DDGS

1.30a555a15% DDGS    

1.28a556a0% DDGS

Feed:GainWeight gain (g)Treatment

a-b Means within column with no common superscript differ significantly (P < 0.05).
1 22% Crude protein, 3,200 kcal/kg
2 20% Crude protein, 3,000 kcal/kg
3 Means represent 8 pens per treatment, 6 chicks per pen (48 chicks per treatment). 



Body weight, % DDGS (0 to 42 days)Body weight, % DDGS (0 to 42 days)

22432243bb22922292aa22892289aa23142314aa42 days42 days

103810381049104910551055105310531717--31 days31 days

388388bb400400abab417417aa414414aa00--16 days16 days

181812126600

% DDGS% DDGS

a-b P <0.05



Feed to Gain , % DDGS (0 to 42 days)Feed to Gain , % DDGS (0 to 42 days)

1.811.811.781.781.801.801.781.7842 days42 days

1.671.671.661.661.671.671.681.681717--31 days31 days

1.421.42bb1.401.40abab1.351.35aa1.341.34aa00--16 days16 days

181812126600

% DDGS% DDGS

a-b P <0.05



Performance Response of Broiler fed DDGS Performance Response of Broiler fed DDGS 
(0 to 42 days)(0 to 42 days)

Waldroup et al, 1981

0.446*0.446*0.5000.5001096*1096*124712472525

0.4670.4670.4980.49811671167124612462020

0.444*0.444*0.5130.51311651165122012201515

0.4900.4900.5080.50812031203123712371010

0.5050.5050.5180.518122712271237123755

0.4930.4930.5130.513120612061288128800

Variable Variable 
EnergyEnergy

Fixed Fixed 
EnergyEnergy

Variable Variable 
EnergyEnergy

Fixed Fixed 
EnergyEnergy

Gain/FeedGain/FeedBW (g)BW (g)
DDGS DDGS 

Level (%)Level (%)

* Different from the control



DDGS and Laying Hen DDGS and Laying Hen 
PerformancePerformance



DDGS in laying Hen TrialsDDGS in laying Hen Trials
(University of Georgia)(University of Georgia)

Trial 21 to 42 wks of age Trial 21 to 42 wks of age –– peak productionpeak production
HyHy--line Wline W--3636

Levels 0 or 15% in commercial or low density dietLevels 0 or 15% in commercial or low density diet
Commercial diet, 18.5% CP and 2,870 kcal/kg; Low Density, Commercial diet, 18.5% CP and 2,870 kcal/kg; Low Density, 
17% CP and 2,075 kcal/kg17% CP and 2,075 kcal/kg

Egg production:Egg production:
Commercial Commercial –– no effect of DDGS levelno effect of DDGS level
Low Density Low Density –– reduced egg production until 36 wk of agereduced egg production until 36 wk of age

No effect on egg weight or specific gravityNo effect on egg weight or specific gravity
Trends:Trends:

42 wks 42 wks –– increase in interior egg quality (increase in increase in interior egg quality (increase in haughhaugh
units)units)
Dark Yolks Dark Yolks –– increase in the rednessincrease in the redness



DDGS Laying Hen DietsDDGS Laying Hen Diets
(Roberson, 2004)(Roberson, 2004)

Two trials Two trials -- postpeakpostpeak (48(48--55 to 6055 to 60--68 wks)68 wks)
HyHy--line Wline W--3636

Levels 0, 5, 10 and 15%Levels 0, 5, 10 and 15%
Generally no effect on Generally no effect on (inconsistent at certain wk)(inconsistent at certain wk)

Weekly egg production (1 wk of 9)Weekly egg production (1 wk of 9)
Specific gravitySpecific gravity

Exp 1 (1 wk of 4)Exp 1 (1 wk of 4)
Exp 2 Exp 2 –– no effectno effect

No effect on egg weightNo effect on egg weight
Yolk color was significantly darker Yolk color was significantly darker 

Based on Minolta Based on Minolta ChromaChroma (L*) or Roche fan(L*) or Roche fan
0% 0% -- 8.63, 5% 8.63, 5% -- 8.98, 10% 8.98, 10% -- 9.02, 15% 9.02, 15% -- 9.229.22



Shadow Price DDGS Shadow Price DDGS -- Broiler Starter DietBroiler Starter Diet

$/ton

Corn 90

SBM 220

Fat 240

Dical. 250

% Use

DDGS     $159.40 0

DDGS     $159.20 5.4

DDGS     $146.40 29.2

DDGS will contribute energy, protein, andDDGS will contribute energy, protein, and
phosphorus to poultry dietsphosphorus to poultry diets



Conclusions Conclusions –– Keys to DDGS UseKeys to DDGS Use
1.1. TMETMEnn 2,800 kcal/kg (1,270 kcal/lb)2,800 kcal/kg (1,270 kcal/lb)

1.1. Considering using a higher TME than reported in Considering using a higher TME than reported in 
the NRC (1994)the NRC (1994)

2.2. Lysine availability (digestibility coefficient) Lysine availability (digestibility coefficient) 
70% (variable 70% (variable ––range 46 to 78%)range 46 to 78%)

1.1. Total lysine concentration 0.70%Total lysine concentration 0.70%
2.2. Available lysine concentration 0.50%Available lysine concentration 0.50%
3.3. Formulated diets on a digestible amino acid Formulated diets on a digestible amino acid 

basisbasis
3.3. Phosphorus availability at least 50% Phosphorus availability at least 50% -- may may 

be as high as 80%be as high as 80%
1.1. Total Phosphorus Total Phosphorus –– 0.68 to 0.780.68 to 0.78

Need Current Analytical Information



Conclusions Conclusions -- RecommendationsRecommendations
BroilersBroilers

5 5 -- 9% inclusions rates during starter period 9% inclusions rates during starter period 
12 12 -- 15% inclusions rates during the grower and 15% inclusions rates during the grower and 
finisher periodsfinisher periods

Laying Hens (chickens)Laying Hens (chickens)
10% inclusions rates during peak production 10% inclusions rates during peak production 
15% inclusions rates after approx. 36 wks of age15% inclusions rates after approx. 36 wks of age

Higher inclusion levels may be used but require careful adjustment 
of amino acid and energy levels



Limiting Factors or Issues for DDGS Use Limiting Factors or Issues for DDGS Use 
in Poultry Dietsin Poultry Diets

Protein composition Protein composition –– Amino acid balanceAmino acid balance
Formulating diets for digestible Formulating diets for digestible 

Nutrient quality Nutrient quality (nutrient specifications)(nutrient specifications)

Consistent productConsistent product
DistributionDistribution-- shipping and handlingshipping and handling
MycotoxinsMycotoxins



Nutrient  Specifications DDGSNutrient  Specifications DDGS

Moisture Moisture –– maximum 12%maximum 12%
Protein Protein –– minimum 26.5%minimum 26.5%

Lysine total conc. 0.65 Lysine total conc. 0.65 –– 0.70%0.70%
Fat Fat –– minimum 8.5%minimum 8.5%
Fiber Fiber –– maximum 7.5%maximum 7.5%



Comparison of Amino Acid Digestibility Comparison of Amino Acid Digestibility 
Coefficients of DDGS Among Ethanol PlantsCoefficients of DDGS Among Ethanol Plants
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Supplier 1        56.9                   7.9
Supplier 2        56.3                 11.9
Supplier 3        67.5                 27.8 
Supplier 4        67.2                 11.1

Supplier 5       73.1                 4.0
Supplier 6       73.1                12.1
Supplier 7       75.3                  9.1
Supplier 8       72.2                  3.9

Mean      Spread Mean      Spread 



Benefits of DDGS in Poultry Diets?Benefits of DDGS in Poultry Diets?

High available P reduces the level of dietary High available P reduces the level of dietary 
P supplementation neededP supplementation needed
Adding 5% DDGS may improve: Adding 5% DDGS may improve: 

feed preference feed preference 
Egg number and hatchability of breeder hensEgg number and hatchability of breeder hens
Interior egg quality Interior egg quality 

Reduce diet costs Reduce diet costs 


