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DDGS - An Evolving Feed Ingredient
DDGS — AWtk P A eH R




Oil extraction in the U.S. ethanol industry
5 ERREL Z B = b i AE S

. Industryadoptlon A A8

> 85% of ethanol plants are extracting corn oil

HE I 85%H L) HEHL KK
— Extracted by centrifugation of thin stillage prior to making DDGS

{EDDGSA: 7 ¥ 15 1l B Lo 43 B TR 7K £ L
— More than 1.13 billion kg of distillers corn oil was produced in 2014
201445 I KIPTRE A A 7 I 113444 Fr RoK

* Oil uses i ' Fi&
— 53%is being used in biodiesel production 53% 1 T4 ;= A Y58

— 43%is being used in swine and poultry feeds 43% T3 F1 &Kl
— 4% is being used in other industrial applications 4%/ T HAth TV &

* Impact on DDGS X} DDGS 5 M
— Reduced metric tonnes of DDGS J5/>DDGS )= =
— Energy and nutrient content are more variable B8 EFE R0 BHE K

IN =X

— May reduce energy content and feeding value 7] & [&1I% A& & E 1A ME AN E
 Crude fat content ranges from 4 to 14% tH g i & & 4% %)14%
Most reduced-oil DDGS is 7 to 9% crude fat K54+ I8 DDGSHL g i & EXE7%29%




How much DDGS can | use in various
swine diets?
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U.S. dietary DDGS inclusion rates and estimated

usage 3 E H R H DDGSHI %I Er 5] 145 F &

* About 7 million MT of DDGS is fed to swine in the U.S. annually
5% H A58 £ DDGS A% H Eﬁéﬁtﬁﬁﬂfﬁ

— Grower-finisher diets ~85%
K- RERE H AR ~85%
« 10-40% of the diet FH ¥ H 5 I110-40%

— Sow diets ~5-10% £}5% H#R~5-10%
* Gestation — 10-50% of the diet
R B — HR A IN10-50%
* Lactation — 10-30% of the diet
WFLH — HARH S IN10-30%

— Late nurseEY diets < 5%
RE EHHRE<5%

* Added at 5-30% of the diet
H A 5 05-30%




Nutrient content and variability of low, medium, and

high-oil DDGS X E IEDDGSH I BEFRR T A EE

%, As-fed Basis Low-oil (<4%) Medium-oil (> 6 and < 9%) Traditional (>10%)
FIRE 5 DDGS DDGS DDGS
RAE EF | Fh8 (6%F)9%[A]) DDGS | 54t (HT10%)
4%) DDGS DDGS
Dry matter 45 89.3 (n=1) 89.4 (n = 13) 89.3 (n =59)
Crude protein i H 27.9 (n=2) 27.4 (n = 13) 27.3 (n = 81)
Crude fat fH A& i 3.6 (n=2) 8.9 (n=38) 10.4 (n = 34)
Ash K51 4.6 (n=1) 4.0 (n=9) 4.1 (n = 39)
Starch & 47 10.0 9.6 (n = 4) 6.7 (n = 32)
NDF H M PE 3k 41 4 33.8(n=2) 30.5 (n = 11) 32.5 (n=76)
ADF PR 5% 41 4 16.9 (n=1) 12.0 (n=9) 11.8

NRC (2012)




Amino acid content and variability of low, medium, and

high-oil DDGS {&H EEDDGSH IR EB RS A S E

Medium-oil (> 6 and < 9%)

%, As-fed Basis

Low-oil (<4%)

Traditional (>10%)

TAMRE & H DDGS DDGS DDGS
KAg (&T4%) | FH8 (6%F|9%2 [8]) DDGS | 4 (FHT10%)

DDGS DDGS
Lysine i & B8 0.68 (n = 2) 0.90 (n = 9) 0.77 (n = 68)
Methionine S5 & 0.50 (n = 2) 0.57 (n=9) 0.55 (n = 68)
Cysteine Bt &R 0.51 (n=2) 0.44 (n=7) 0.51 (n = 60)
Threonine 73 & 2 0.97 (n=2) 0.99 (n=9) 0.99 (n = 64)
Tryptophan 2 % 0.18 (n=2) 0.20 (n=9) 0.21 (n = 67)
Isoleucine F =2 & 1.02 (n=2) 1.06 (n=9) 1.02 (n =67)
Valine Zi 2 1% 1.34 (n = 2) 1.39 (n = 9) 1.35 (n = 67)

NRC (2012)




GE, DE, ME, and NE content of low, medium, and high-

oil DDGS ik = JEDDGSH K Re & RA K Be=1H

Kcal/kg, as-fed basis Low-oil (<4%) | Medium-oil (> 6 and < 9%) | Traditional (>10%)

TR/AF, PVAR DDGS DDGS DDGS
BoyEA g (ET | R (6%F9%z i) |4 (HT10%)
4%) DDGS DDGS DDGS
Gross energy L fE 5,098 (n=1) 4,710 (n = 3) 4,849 (n = 41)
Digestible energy 3,291 (n=2) 3,582 (n=3) 3,620 (n =16)
THALRE
Metabolizable energy 3,102 3,396 3,434
Rt RE
Net energy {FEE 2,009 2,343 2,384
NRC (2012) Net energy for
. Het {(402:) production
e Everoy L e
Digestible Energy 3 milk
(/0%) Losses as heat Net energy for
Ernss Energy Lo_sses in azli‘fr]mentation maintenance
innl?;ed %(-;;_xg 2. nutrient = " :}na;tgt:mlism
(5%) metabolism 2. activity
Loss 3. heat to keep
infeces warm
(302:) heat losses



“Just tell me how much ME is reduced for
each 1% reduction in oil content in
DDGS!”

“FR H A 508 DDGSH B AR R 2D 1%
ﬁﬁ]‘ﬁaﬂﬁ >Z /|




There is a poor relationship between crude fat (EE) content
of DDGS and DE and ME content

DDGSH AR & & 5 IH L BEAAC I BRIR] I R R B

Experiment 1 52561 + DE m ME
5000
- I ooDE, keal/kg DM = 3414 + (20.72 x %EE)
o § 4000 RZ - 005
g i 3500
s . g 3000
~ i S 250ME, kcal/kg.DM.=.3103.+.(30.28.x %EE)
S ¥ 200 RZ=0-H1— . . . . .
5 %;5 0 2 4 6 8 10 12 14
A & %EE in DDGS, DM basis
S DDGSHERRE L, FHIRER
Experiment 2 S£4:2 o+ DE mME
- L<§ 5000 pE-keal/kg DM = 3461+ (31,832 X %EE)
A 5
> E 1000 R2 = 0.22
é s C_P 4‘_ ;‘
S g 3000 =
o & 1 ME, kcal/kg DM = 3130 + (46.23 x %EE)
%1; 2000 - RZ=0.37 . . . . .
o ?:‘é 0 2 T4 6 8 10 12 14
o F %EE in DDGS, DM basis

DDGSH#HAER &S tE, THImREH




Crude fat content of DDGS is a poor predictor of ME content for
swine

FIDDGS A BIAH AR Bl & B TC i Em il R b IAR Y e

ME, kcal/kg DM
4,000 Ree, TFR/ATTYR

3,500 |
3,000 — N
Theoretical expectation
2,500 IR TRIAE
2,000
® ME, kcal/kg DM
1,500 Rufee, TR/
AT TR

1,000

500

0 T | | | | | | | |

9 7
13'200/0 11'90% 11'100/0 JQ‘?O"/O JO' Qo TGOy TS0y %905,

Kerr et al. (2013) Crude Fat Concentration

AR & &




ME ranking of DDGS sources and nutrient content (DM basis)

A DDGSHIMI BB E TR S & (TYRERM)

DDGS Source ME, kcal/kg Crudefat,% | NDF, % | Crude protein, % | Starch,% | Ash, %
DDGSF2 R ae FEL G By j{j‘%ﬁﬁ% HEH e Y ix

3,696 10.9 31.6 29.0 3.3 5.4
13 3,604 5.6 31.6 30.6 3.3 6.1
8 3,603 13.2 34.0 30.6 1.3 53
11 3,553 11.8 38.9 32.1 1.1 4.9
9 3,550 9.7 28.8 29.8 2.8 5.0
6 3,513 9.6 33.0 30.1 3.4 4.9
7 3,423 10.1 38.2 30.3 2.2 5.0
2 3,400 11.1 36.5 29.7 3.9 4.3
4 3,362 8.6 35.7 32.9 0.8 5.1
3 3,360 10.8 38.6 29.7 1.6 4.6
10 3,327 10.0 35.9 32.7 1.0 53
1 3,302 11.2 44.0 27.7 1.8 4.4
12 3,286 4.9 30.5 31.2 3.3 5.8
5 3,277 11.1 39.7 31.6 0.9 5.0
14 3,266 7.5 33.9 30.8 2.5 5.7

Green = highest value §&=B5E
Kerr et al. (2013) Red = lowest value £ =B {&MH



Apparent Total Tract Digestibility of Oil in DDGS
DDGS i fEHIR M EH LR
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Sources of DDGS
DDGSHE i
Kerr et al. (2013)



Concentration of Carbohydrates and ATTD of Dietary Fiber
(Swine) in Corn DDGS! £ KDDGSH (3%) HIR4 4
B KA & VIR B AR & 1B THAL R

e L B
¥E KM B {E

Starch, total, % S IEM 11.4

Starch, soluble, % 7] V& V€K 2.6 0.5 5.0 1.2
Starch, insoluble, % 4.7 2.0 7.6 1.5
ANEEVETER:

ADF, % PR MHEPEZRA-4E 9.9 7.2 17.3 1.2
NDF, % H VEBe i £ 4 25.3 20.1 32.9 4.8
Insoluble TDF, % Ttk Afers:  35.3 26.4 38.8 4.0
Soluble TDF, % it s ket 6.0 2.36 8.54 2.1
TDF, % /=t H AR 4 4 42.1 31.2 46.3 4.9
ATTD? of TDF, % 43.7 23.4 55.0 10.2

IN = 46 for data on starch, ADF, and NDF; n = 8 for data on insoluble, soluble, and total dietary fiber.
2ATTD = apparent total tract digestibility

Stein and Shurson (2009)



What can we do to estimate ME content of
reduced-oil DDGS for swine?
BATZ EREL FEAKAEDDGSHE H R+ 1)

HUHRE ?




Best DE and ME prediction equations for reduced-oil DDGS in
swine diets (Anderson et al., 2012)

{&AEDDGSHE H o A AT VHAL BE A BE I B i T A

DE, kcal/kg DM = - 2,161 + (1.39 x GE, kcal/kg) — (20.7 x % NDF) — (49.3 x % EE)

HIEALRE , TR/ AT TH%= - 2,161 + (1.39 x= AEkcal/kg) - (20.7 x % PEPEHR LT 4E ) - (49.3 x %HLAG )
Prediction error = 144 kcal/kg Bias = 19 kcal/kg

TR 2= 144 TR/ AT fzt= 19T K/ AT

ME, kcal/kg DM = - 261 + (1.05 x DE, kcal/kg) — (7.89 x % CP) + (2.47 x NDF) - (4.99 x % EE)
RBEE , TR/AFTFY5= - 261 + (1.05 x FJJHAEE TR/AJT) - (7.89 x % FEH) + (2.47 x
PR AT ) - (4.99 x % FHAEHT)

Prediction error = 149 kcal/kg Bias = - 82 kcal/kg
TR 2= 149 TR/~ 7 w7 1= 82kcal/kg

GE = gross energy &\ fig

NDF = neutral detergent fiber § 4 e i5 214
EE = ether extract (crude fat) *H g i

CP = crude protein fH & H

Urriola et al. (2014)



Validation of the accuracy of DDGS ME
prediction equations

DDGSH I BETTHE A A TR I IR

 We conducted a growth performance trial with growing
fir\1i§h‘ing_pigs to: o
BATHEAT T —IRAEK-B BRI A KM RESE 5 -

1. Determine the accuracy of ME prediction for DDGS sources
containing 6, 10, and 14% crude fat, but similar ME content.
a6, 10, F14%FH AR T AH [F] QI e 5 {8 A DDGSH: i oK
g uE A T e Al 55 B

2. Demonstrate that DDGS oil content does not affect growth
performance and carcass composition if similar in ME content.
sEUsHIE IR Ae EEAH R B TE O DDGSTHI IR & = I A sg i A
P B A 44 B 7

| 3




™ ° ‘e A ) A
Experimental design 246 % 11
* 4-phase feeding program (changed by BW at 50, 75, and 100 kg for phase 2, 3,

and 4, respectively) VY¥r B vaMRS2ES (43 7 LK EE 50, 75801008 )T T, %%
U — = DF B

e An exam le of phase 2 diet composmonéas -fed basis)

R e B S e o R e A

I 7. T T
Corn, % £2K 72.3 50.9 51.0 50.9
Soybean meal, % 5.fH 25.3 6.5 6.5 6.5
DDGS, % 0.0 40.0 40.0 40.0

Minerals, vitamins, AA, %

FUR, RER, AR 24 20 2> 20
Ether extract of DDGS,% DDGSHH i ilj 5.9

9.9 14.2

Predicted ME of DDGS, kcal/kg
DDGSHCURETIMIME, TR/

Dietary ME, kcal/kg 1Al ¥4 e

2,998 X 40%

3,067 X 40%
=1,199 =1,227

3,186 3,212
 Diets were balanced for similar SID amino acid and STTD P content

&%E?@Tﬁﬁ‘@@%ﬂ%%% (SID) AR AR HERIEHLE (STTD)
EFI::E

2,999 X 40%
=1,199

3,186




Growth performance of growing—finishing pigs fed DDGS sources
with different oil content but similar predicted ME content

A KB IR IR [ AR & E(EAQ U B FINELAE [F] FIDDGS,
KRS
3
2.5
2
M 6% Oil DDGS
1.5 6%3H IEDDGS
M 10% Oil DDGS
10%7H lEDDGS
1 @ 14% Oil DDGS
14%3H lEDDGS
05 m a b b
O _
ADG, kg ADFI, kg Gain:Feed
EHHME, AT FHHRXRRE, AT KIE L

a,b Means with different superscripts differ (P < 0.05)
Wu et al. (2015)



Carcass characteristics of growing—finishing pigs fed DDGS sources
with different oil content but similar predicted ME content

A K- F HERE TIMRAS [ A 2 BB AR BE BN ELAR [R) I DDGSs,

AR A e LR
100
90
80 -
70 -
60 -
50 - W 6% Oil DDGS
6%;7H lEDDGS
40 - l 10% Oil DDGS
10%7H fEDDGS
30 - @ 14% QOil DDGS
14%7H JlEDDGS
20 -
10 -
0 _
HCW, kg Yield, % Backfat, LMA,cm2  Fat-free
f{\‘ﬂﬁﬁ:z 7= 2% mm ERBRAER  lean, %
AT IS S TES

No significant differences among DDGS sources 1M FIDDGS A i & 2 7+
Wu et al. (2015)



Conclusions &£

Predicted DDGS
ME kcal/kg Carcass
DDGSIU U B 5 Traits
WE iERESERTN
FR/A

HIGH (14.2%) &)l 1,199 2.60 0.93  0.37

No
MED (9.9%) " Jig 1,227 9 2.61 0.92 037  difference
LOW (5.9%) 1% i 1,199 2.65 0.92 0.36 EER

The “best” ME equation adequately predicts ME for high and medium-oil DDGS
sources, but appears to slightly overestimate ME in low-oil DDGS.

“EirH)” AREReTHE A RS ERIL S . T IEDDGSHIA T RE, (H24h
AR AEDDGS AR 5T BE B ZUAE e 5
Reduced-oil content of DDGS does not affect growth performance and carcass
composition if ME content is similar.
AU REAH IR 254 T, DDGSHR I i 25 5 A U8/ I A 5 e A A RE AT A4
H R



How does oil extraction affect
amino acid digestibility of reduced-oil DDGS for
swine?

HAE RIS A& {KAEDDGSHE H R

BEFHNR?




Amino acid digestibility of low, medium, and high-oil

DDGS in growing pigs
AR FRKH HEDDGSHI R A

BRIFALR

100

90 a

80
70
60 -
50 -
40
30 -
20 -
10 -

U SIDiEE | SIDESAR | SIDtER | SIDHNER | SDAER

@ DDGS (9.9% oil)
DDGS (9.9%M1fg)

i DDGS 8.1% EJQ
DDGS ( 1%

@ DDGS (6.6% oil)
DDGS (6.6%Hfig)

SID Lys, % SID Met, % SID Cys, % SID Thr, % SID Trp, %

a,b Means with different superscripts differ (P < 0.05)
Curry et al. (2013)




Standardized ileal digestible amino acid prediction
equations for DDGS in swine diets

DDGSTE}E HARH HIbr #E Bl I TE L R EF ZE R T A

« SIDLys=-0.46+(1.214 x % Lys) r2=0.79
SIDFA L = - 0.46 + (1.214 X % HHE ) r2=0.79
* SIDlys=0.60-(0.463x%ADIN) r2=0.84
SIDHH L = 0.60 — (0.463 X % MRVEFEIRATEE) r2=0.84
« SID Met =-0.39 + (1.53 x % Met) r2=0.56
SIDAREMR =-0.39 + (1.53 X % FHAR) r2=0.56
* SIDMet=046-(0.161x%ADIN) r2=0.76
SIDER AR = 0.46 — (0.161 X % FRMEVEIRATER) r2=0.76
e SIDThr=-1.31+(1.967 x% Thr) r2=0.36
SIDFFEIR = - 1.31 + (1.967 X % /2 1%) r2=0.36
* SIDThr=0.75-(0.247x%ADIN) r2=0.54
SIDFF &R = 0.75 — (0.247 X % MR PEPERAER) 2=0.54
e SIDTrp=-0.24+(1.767 x % Trp) r2=0.70

SIDELZ R = - 0.24 + (1.767 x % L& JiR) r2=0.70

Almeida et al. (2013) - J. Anim. Sci. Biotech. 4:44



Question - Which of these DDGS sources has the highest
economic value in swine diets?

5] & — DA 9B DDGSHE nU%EI*EE

Dry matter, %
Crude protein, %
Crude fat, %
Starch, %

Crude fiber, %
TDN, %

Ash, %
Phosphorus, %
Lysine, %

Source: Dr. Rob Musser, Nutriquest llluminate®

89.2
29.6
7.5
7.2
6.9
69.5
4.5
0.80
0.92

89.0
25.7
5.7
7.9
6.7
66.5
5.2
0.92
0.90

AR ER R ?
88.9 92.8 88.7
26.6 27.5 25.7
5.8 8.0 8.7
10.7 5.3 5.6
6.7 7.2 7.1
66.9 75.8 70.3
4.3 4.9 4.8
0.87 0.93 0.87
0.90 0.89 0.82



Nutritional and economic value comparison of DDGS sources in
swine grower -finisher diets

A K-F B H R A [FIDDGSH nm%?%%nééfﬁr

ME, kcal/kg 3,237 3,073 3,180 3,182 3,001
NE, kcal/kg 2,302 2,190 2,278 2,256 2,141
SID Lys, % 0.58 0.65 0.63 0.60 0.45
SID Met, % 0.48 0.49 0.58 0.46 0.42
SID Thr, % 0.79 0.80 0.86 0.76 0.62
SID Trp, % 0.16 0.16 0.17 0.16 0.14
Avail. Phos, % 0.60 0.69 0.65 0.70 0.66
Relative Value $241 $229 $253 $218 $199
(S/short ton)

Source: Dr. Rob Musser, Nutriquest llluminate”®
DDGS spot price = $165/short ton
Corn price = $125/short ton Soybean meal price = $311/short ton



Impact of Reduced-Oil DDGS on AME_
Content and Performance for Poultry

AR DDGS T FWAURE AR RS
A AR




Crude fat content in reduced-oil DDGS is a poor
predictor of AME, content for poultry

{KAEDDGSH R M B 1

T ARRT & BT AR

AME, kcal/kg
KM WEE, TRIAT

=T RE

Source: Meloche et al. (2013)

Theoretical expectation
it e
m AME, kcal/kg
AU BE
TRIAFT



AME, ranking and nutrient composition of 15 DDGS sources (DM basis)

15/NDDGSH i R M BR IERE e E RS S8 (TR ERD

Green = highest value & &1{&
Red = lowest value H{&{E

AME, AME, /GE Crude fat Crude protein
kcal/kg % % %
RURRERWEE | AME, 5 ¥ B2 EA) il HE
14 2,824 55.0 11.8 38.9 32.1 1.1 4.9
15 2,687 52.0 13.2 34.0 30.6 1.3 53
2 2,551 51.1 4.2 27.3 27.9 3.7 4.8
6 2,526 50.9 9.7 28.8 29.8 2.8 5.0
3 2,487 49.5 6.3 27.0 28.9 3.3 5.2
11 2,418 47.6 11.1 36.5 29.7 3.9 4.3
5 2,401 48.4 9.6 333 30.1 3.4 4.9
7 2,309 46.7 10.0 35.9 32.3 1.0 5.3
9 2,273 44.9 10.8 38.6 29.7 1.6 4.6
4 2,103 42.9 8.6 35.7 32.9 0.8 5.1
12 2,074 40.9 11.3 44.0 27.7 1.8 4.4
8 2,068 41.9 10.1 38.2 30.3 2.2 5.0
13 2,032 40.6 11.5 27.7 26.5 3.3 4.5
10 2,012 39.9 10.8 38.9 31.0 0.9 4.9

1 1,869 39.9 3.2 51.0 34.7 3.0 5.2



Yorrd

Best AME, prediction equation for
reduced-oil DDGS in poultry diets

R G AR DDGS S A F RS U RSB EEAR W e

TEARX

AME, kcal/kg = 3,673 - (121.35 x CF) + (51.29 x EE) - (121.08 x Ash)

WAL

=R EEE TR/ T=3,673 - (121.35 x JHLF48) + (51.29 x

FHAERT) - (121.08 x ZK57)

CF = crude
EE = ether

Meloche et al.

R2=0.70
fiber ¥H 21 4E
extract ¥H HET

(2014)




Effect of reduced-oil DDGS on layer

performance

% 2B Tl B OB

{&HEDDGS




Reduced-oil DDGS nutrient profiles

& FEDDGSHIE FR 7T

Nutrient Normal DDGS Medium-Oil DDGS | Low-0Oil DDGS
B IR &4 DDGS 1 lEDDGS {&JEDDGS

Crude protein, % 28.9 28.3 27.5
£

Crude fat, % FH g i 11.2 7.3 5.6
Crude fiber, % FH £} 4% 7.4 6.9 6.8
Lysine, % H & IR 1.00 0.86 0.83
Methionine, % &4 R 0.55 0.58 0.55
Cysteine, % Mt &R 0.74 0.70 0.57
TSAA, % S & it A LR 1.19 1.28 1.12
Phosphorus, % fi 0.98 0.84 0.91

Purdum and Kreifels (2012)



Experimental layer diet formulations

5 J kv >
SEISG PR BN HARAC 5
Ingredient 5K} Control (0% DDGS) Reduced-oil DDGS Diets
XTHR4 (AMEFIDDGS) | &AEDDGS H AR

Corn £k 55.7 45.9
Soybean meal (47%) = fA 29.5 19.1
DDGS 0.0 20.0
Corn oil K 2.83 3.02
Limestone A% 9.62 9.92
Dicalcium phosphate ik i & 45 1.58 1.21
Salt &k 0.42 0.32
L-lysine -4z & 0.03 0.21
DL-methionine DL-ZEZ( /& 0.17 0.16
VTM premix 4E4: 2 TR A& 0.20 0.20
Calculated M.E. (kcal/kg) 1t A& il 2,860 2,860
Protein, % & [ )i 18.0 18.0

No ME adjustments were made for medium and low oil DDGS diets.
AR H TR AR NG DDGSAX i B i3k 47 1) B2
Purdum and Kreifels (2012)



Effect of reduced-oil DDGS on
laying hen feed intake

K AEDDGSX =S R E N

Feed Intake, g/d

120 XBE, W/K
100
80
O Control
Papict:
60 011.2% Oil
11.2% i1 g
H 7.3% Ol
40 7.3%3H H
M 5.6% Oil
5.6%H g
20

7.3%30 5

5.6%H fig
Control 11.2% Oil 7.3% Oil 5.6% Oil

0 SRE | 112%HE

Purdum and Kreifels (2012)




Feeding reduced-oil DDGS had no effect on %
egg production

K AEDDGSX] P2 R R B A

% Egg Production

100 FEER
90
80
70
O Control
o o 11 5% i
" 11. Z/I(EHOZ‘I
*0 ®7.3% (gn
7. 3/
i M 5. 6‘7{&)&["
20 2 i
10
° SHEA  11.2%mAE 0 7.3%H)R 5.6%7H fIg

Control 11.2% Oil 7.3% Oil 5.6% Oil

Purdum and Kreifels (2012)




Feeding reduced-oil DDGS had no effect on
egg weight and feed conversion

| VR IE DDG S = 2 B A TRl Rl R A 28

BEH R

Diet Hen Body Weight, g | Egg Weight, g Feed Conversion
H R XS E, W HE, W (g feed:g egg)
BLE L (GoRlTe )

Control X & 2H 1,515 58.8 1.76
11.2% Oil DDGS 1,541 59.0 1.77
11.2%H JEDDGS

7.3% Oil DDGS 1,506 59.9 1.76
7.3%7H IEDDGS

5.6% Oil DDGS 1,530 59.7 1.75

5.6%H IEDDGS

Source: Purdum and Kreifels (2012)



Effect of reduced-oil DDGS on
egg yolk color (Roche Scores)

{KAEDDGSX EHBIE R (F RER)
12
10 -
() |
3 ° = Control
w6 - XA
— l%ll%rmal
§ 4 - ltpédlum
2 2 = D{I&ow
% 0 —

Purdum and Kreifels (2012)




Effect of Reduced-Oil DDGS on Broiler
Growth Performance

I HDDGSAI FIS =t e

T AN
_— s —

8.
c i\\‘ (L
- ) "l \ '



DDGS nutrient profiles

DDGSE Ff 714 i

Nutrient Normal DDGS Reduced-Oil DDGS 1 Reduced-Oil DDGS 2
B IR f£ 4 DDGS {&FEDDGS 1 {&HEDDGS 2

Crude protein, % fH & H 27.7 27.8 28.8
Crude fat, % B N7 12.5 7.5 6.7
Crude fiber, % FH £} 4% 6.1 6.3 7.4
Ash, % K57 5.6 7.2 6.6
Gross energy, kcal/kg 4,860 4,520 4,480
BERE, TR/IAT

TME,, kcal/kg 3,150 2,940 2,910
B IE BAR T RE

TRIAR

Guney et al. (2013)




Effects of feeding DDGS sources of variable oil content on ADFI of
broilers (0 to 18 days of age)
PV [ &5 2 R v g X DDGS X RSP 18 H SR R BB
(0ZJ18 K H¥kd)

60
50 - W 0% DDGS
AM# FIDDGS
m 10% DDGS (12.5% oil)
40 - {5 10%DDGS (12.5%3i 5
@ 20% DDGS (12.5% oil)
30 - 1% F120%DDGS (12.5%H1fig)
W 10% DDGS (7.5% piIL
20 ﬁgim%n(oscgs (7.5:;/#&1}'15-)
| = o DD 7.5% oi
4% ZO%DDGS( (7.5%7&35%)
10 - M 10% DDGS (6.7% oiIL
f§ F10%DDGS (6.7%iH g
0 - [ 20% DDGS (6.7% 0|IL

f FH20%DDGS (6.7%JH fig)
SE¥HXRE, ®/K ADFI, g/d

Diets were formulated to be isocaloric using in vivo determined TME values for DDGS sources and

digestible amino acids using coefficients from Ajinomoto Heartland (2004) for corn and soybean meal

and Batal and Dale (2006) for DDGS.

SEPE HARAL T, FRNIE T DDGSH EACHTRE, FAjinomoto Heartland (2004) [ £ 25055 5 KA S R AT Y
= R, HiBatal and Dale (2006) ) 5 £ 11+ 5 DDGSH AJ H AL K -

No effect of DDGS source or level (P >0.05) DDGSFHZRFH AE /KR

Guney et al. (2013)



Effects of feeding DDGS sources of variable oil content on body
weight of broilers (0 to 18 days of age)
FVEAS RS & )7 fEDDGS X P WS AR B K B2 I
(0F18 R H#&)

700
600 B 0% DDGS
¥ FDDGS
500 - m 10% DDGS (12.5% oil)
f# FH10%DDGS (12.5%JHIfig)
400 - @ 20% DDGS (12.5% oil)
f# FH20%DDGS (12.5%JHfig)
300 - W 10% DDGS (7.5% 0I|L
S i
= 0 o Ol
200 - ﬁﬂizO%DDGs(o S%JEHL
E 10% DDGS (6.7% OI|L
100 - ﬁﬁim%ones (6.7%JH I8
@ 20% DDGS (6.7% 0|IL
0 - {5 F120%DDGS (6.7%3 5 )

&, 3/ BW, g/bird

Diets were formulated to be isocaloric using in vivo determined TME values for DDGS sources and digestible amino acids
using coefficients from Ajinomoto Heartland (2004) for corn and soybean meal and Batal and Dale (2006) for DDGS.
SEIhvE HAREC T, HARPNVETTH 5 DDGSHI BRI RE, FAjinomoto Heartland (2004) 1) R Z0rH 55 B KA S A ATV 40
R IR, HIBatal and Dale (2006)11] &£ 1T 5 DDGSH A VAL H R R

Chicks fed 12.5% and 6.7% oil DDGS sources added at 10 or 20% of the diet performed well.

PIXSPAIMR12.5%/16.7% H IEDDGS, 7 FIARESIN EE B 910%ER20%0, X8 R HEAELF

Guney et al. (2013)



Effects of feeding DDGS sources of variable oil content on
feed/gain of broilers (0 to 18 days of age)

TRIPRAS [E] 7 S & & DDGSX R XK} B LY 1 2
(oz18 K Hi®)

1.8
1.6 -
W 0% DDGS
1.4 - A& FIDDGS
17 - W 10% DDGS (12.5% oil)
: ¥ F10%DDGS (12.5%7&}1%)
1 - @ 20% DDGS (12.5% o
{8 F120%DDGS (12.5%H fi7)
0.8 - W 10% DDGS (7.5% oll
f#F110%DDGS (7.5%7H fig)
0.6 @ 20% DDGS (7.5% ail)
04 % F120%DDGS (7.5%H fig)
4 m 10% DDGS (6.7% oil
0.2 - {1 F{10%DDGS (6.7%H g
' @ 20% DDGS (6.7% oil
0 - ¥ FH20%DDGS (6.7%3H fig)

BlLE L Feed:gain
Diets were formulated to be isocaloric using in vivo determined TME values for DDGS sources and digestible amino acids
using coefficients from Ajinomoto Heartland (2004) for corn and soybean meal and Batal and Dale (2006) for DDGS.
S HARABCTT, FARWNIETTHEDDGSHI AR ETRE, FHAjinomoto Heartland (2004) ) 5 80 H 5 R KA SRR AT VH AL
I, HIBatal and Dale (2006) 11 R E 1T 5 DDGSH A HAL & FE TR
Chicks fed 10% DDGS of any source had improved F:G compared with 20% dietary inclusion.
P H 8 54 F 10% I DDGS H A FI 20% FIDDGSH R B LU BB, 4E47] Jihi i EL I DDGS &
Guney et al. (2013)



Conclusions &5t

Oil content of reduced-oil DDGS is a poor predictor of AME_ content
FEC DS 101 15 L 9] Te b B e 26 1 A Gl

Reduced-oil DDGSfrowdes equivalent Iaxer performance to “typical” DDGS.
MR IE DDGS 1% St DDGS Y A 11 g

Hens sli htIy increase feed intake (2 to 2.4 g/d) when fed reduced-oil DDGS diets.
PAIMRAK I DDGS E#&Eﬁle%mﬁiﬁﬁi‘bn (232.45 /)

Gross energy content of reduced-oil DDGS is lower than traditional DDGS, but there are no
negative effects on growth performance of broilers when the energy requirement is met using a
supglemental fat source.

{KHEDDGS I s e L AZ iDDGS IR, (H 2 W R E RIFNG NI EREBRFRBEHL, NIxt
I 0 A 1 ‘&ﬁﬁiﬁﬁi"ﬁl

— Adding up to 20% reduced-oil DDGS to broiler diets has no detrimental effect on growth performance
compared to feedlag a corn-soybean meal diet.

SR A PR TOR- R ERAH B, A2 TS HAR AR i 20% R I AR DDG S X AL A Mk RIS AT F7 1T 52

AME,, of reduced-oil DDGS for poultry can be estimated by usmg the following equation:
é?“*JrEP{EEHE.DDGSEI’J%&&E%XMJUET el LA At E

AME, kcal/kg = 3,673 - (121.35 x crude fiber) + (51.29 x ether extract 5121 .08 x Ash)
ERIIERMACHEE T/ = 3,673 - (121.35 x LT 4) + (51.29 x FLAEHH) - (121.08 x JK43)
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