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*2013 production was 13.312 billion gallons
2013F = 2133.121Z &

*Second-highest annual output on record
BEURFFEE-SL

210 plants in 28 states

28NN H2104NBERT

eInstalled nameplate capacity = 14.88 bg
SEM=8E148.84Z11¢E

Jan-99 1,701.7 770 1,778.7 50 51 17
Jan-00 1,748.7 91.5| 18402 54 6| 17
Jan-01 1,922 6 64.0| 2,006.6 56 5 18
Jan-02 2,347.3 390.7| 2,738.0 o1 13 19
Jan-03 2,706.8 4530 31898 Lt 11 20
Jan-04 3,100.8 596.0 3,698.8 72 15 19
Jan-05 36437 7540 43977 &1 16 138
Jan-06 43364 1,961.0) 63174 95 31 20
Jan-07 54934 6,129.5/11,6229 110 el 21
Jan-08 76884 5536.0{13,4244| 139 61| 21
Jan-09 12,4754 2,066.0{14541.4 170 24| 26
Jan-10 13,0284 1,432.0|14,460.4| 189 15 26
Jan-11 14,0714 560.0(146314| 204 10( 29
Jan-12 14,906.9 140.0(15,0469| 209 21 29
Jan-13 14,8374 50.0|114887.4| 211 2| 28
Jan-14 14,8795 167.0{150465| 210 7l 28




US Economic Impact IEERE 3752

ERHIR T ES The production of 13.3 billion gallons of
Zﬁ?ﬂg-:l:;ﬁﬁjlum ethanol in 2013 supported:
ETHANOLS ECONOMIC 2013£FR9133(ZINE TEEF=BHR

IMPACT *86,504 direct jobs 86,504 N ELIEERA
*300,277 indirect/induced job
NEERRY

2B 300,277 M _

Ll *$44 billion in GDP 440{Z3E7TGDP

ETHANOL *$31 billion in household income
DUSTRY —_
mlttss VALUE 310{ZETTREIAN
OF OUTPUT +$8.3 billion in tax revenve 83{Z3ETTHilY
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DDGS Production 1999-2014

1999-2014£EDDGS= &
1

40

35

39
32.5
30.5
30
25 23
20
15 14.6
12
10 9
7.3
5.8
mEnuB

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

B Million metric tons



DDGS Utilization by species (2014)
ARENHIRIDDGSHE ( 20145F )

ERft Species, %

E Poultry E Swine K Other K Beef K Dairy
= & He RY 0%

Source: distillers grains marketing companies 201 4



DDGS Exports DDGSH[]

_

1 Exports: Record in 2014 with ::ﬁg
11.3 MMT. N 10,500,000
HI: 20145F = 4i3%1130 i
ﬁ[ﬁ-ﬁ 9,500,000

7 1/3 of 2014 total DDGS s
produc’rlon exgor’red. o g
201 44 37191 /31 1 i

6,000,000

1 Widespread acceptance as high 5,500,000

quality livestock feed ingredient. il
%ﬁFEEMZWTMEMﬁ o
3,500,000

-1 Exports important as domestic :ﬁﬂ

markets near saturation. 1,500,000
500,000

- —- Ve
AT [é%é—%ﬁdﬂﬁﬂ, H |III"!!!!!
28888

Sources: U.S. Dept. of Commerce, US. Census Bureau, Foreign Trade Statstics *Estimated



DDGS Export Markets DDGSHHOTHh1A

-

~ Japan 4%

- BEE5%
Mexico 1 = Wﬁﬂﬁib%
EFHEN3% ) Thaitand 3% 3= E13%
T
w«* .

" Indonesia
Ep %

72
i

Sources: US. Dept. of Commerce, LS. Census Bureau, Foreign Trade Statistics Based on Jan. - Oct. 2014



Today’s co-products B BIRIEIan

Bio-refineries: have standardized methodology and reduced end-
product variability.

HEVIRG R AP JTAC AR EN,  Zum ™ AP 2

Ethanol co-products: are safe to feed; performance can be
predicted, and they improve net returns.

BRI e e mtael; RIATT, HIR S
Ethanol co-products: economically competitive due to high nutrient
z;ﬁylﬁﬁﬁﬁzﬁ?%ﬁﬁﬁ%ﬁi,%u%ﬁiﬁﬁ%

Functional food properties: Benefits of starch removal exceed
nutrient composition.

DHREMER b ToiEh Mg 77287 i



Why corn? A{TAEEEX ?

Economic viability of bio-refineries depends on ethanol yield,
fermentation efficiency, and DG quality. E¥IFEMR =BT 2 EEE
7. REENIEEREREMAEST Ll TR,

DG variability affected by: grain type and quality, milling,
fermentation, drying, and amount of solubles added back to DG.

ZEERERREE | A NREE. HE. &8 TiE
AN EIE e

Corn is the sole cereal in 95.4% of U.S. bio-refineries .
EEEYEFR 5. 4%FERERIEEBE—RHEL

In the EU and Canadaq, corn is used exclusively by only 34.6 and 50%
of the plants, respectively.

ERERFIINZE R 5IR B 34.6%F150%BI L] BEKIEAR—RH.

|
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Table 4. Chemical composition (% of DM unless otherwise noted) of dried distillers grains with solubles (DDGS), wet
distillers grains with solubles (WDGS), modified wet distillers grains with solubles (MWDGS), and condensed distillers

solubles (CDS). 34. DDGS. WDGS. MWDGSHICDSHIVFR D ( F40i%R |, BRIAEFHRIRER )

DDGS DDGS
Item,! % (1989)2 (2001 DDGSH WDGS? MWDGS¢  CDS?
DM, %o as 1s 92 90.2 88.1+6.1% 334=1290% 483 31.9
CP 25 20.7 31.2+£43 30,1294 28.2 20.2
SP, % of CP e . 16.7=7.1 224=146 16.1 63.8
ADICP - 5.0 44=21 3.7+£2.1 1.3 0.6
NDICP o 8.6 0529 83=36 1.9 1.8
NDF 44 8.8 34047 31.2=£8.9 24.4 4.0
ADF 18 19.7 16.8£3.5 154+52 8.6 1.9
Lignin 4 4.3 5117 4816 3.3 0.4
Starch . . 5.3=41 55=85 7.3 5.3
Crude Fat 10.3 10.0 126+3.2 12.7+3.8 12.0 17.9
Ash 4.8 3.2 5011 5516 5.9 9.0
Ca 0.15 0.22 008=0.19 008=0.17 0.06 0.10
P 0.71 0.83 088017 085+0.18 0.88 1.55
Mg 0.18 0.33 032007 0320009 0.41 0.68
K 0.44 1.10 105026 0.99=030 1.25 2.23
Na 0.57 0.30 019020 017+0.13 0.36 0.36
S 0.33 0.44 0.64=018 058=0.15 0.79 1.07
TDN g8 79.5 83.0=50 B848=351 101.9
NEr. Mcal'’kg 2.04 1.97 2.06 2.10 2.58
NE», Mcal'kg 2.18 2.07 2.17 2.2 2.78
NEg, Mcal'kg 1.50 1.41 1.49 1.53 1.99
[=]

INutrients: DM = DM, CP = crude protein, SP = soluble protein, ADICP = acid detergent
insoluble CP, NDICP =neutral detergent insoluble CP, NDF = neutral detergent fiber, ADF =
acid detergent fiber, TDN = total digestible nutrient, NE; = net energy for lactation, NEy; = net
energy for maintenance, and NEg = net energy for gain.



Dried Distillers Grains
characteristics

TBEASIE




Protein T8 H

Good source of RUP: 1378 B & H Y B IF KI5

ranged from 40% to 67% in DG in situ
JER 7 TP R 2 1 A 40% 2167 %
Kleinschmit et al. 2007 a; Cao et al., 2009; Mjoun et al. 2010b

Solubles added back can create darker products

without necessquly reducing AA availability.

NN R a7 i B AR TR, 157/\1)12//"7%%@ BIER .
Intestinal essential AAD > 92% except for lysine, DG had 84.6%

compared with 97.3% for SBM
i 2 BRI R > 92%, HFEIRIRSL, R I = LR
THHZE84.6%, 8T ZHMIHI97.3%

Mijoun et al., 2010b.



Amino acid composition of different DDGS (% CP)

KHW**E%@FE’J%&E‘&&QRM(%=F5I?leﬁ)

MP! CDDGS? SDDGS® WDDGS' BDDGS® TDDGS®

Arginine 3.5 41 36 3.7 52 43
Histidine 2.7 26 23 1.9 0.9 26
Isoleucine 5.9 34 44 24 24 35
Leucine 9.7 86 136 5.9 6.0 8.8
Lysine g.1 19 22 20 1.1 21
Methionine 26 1.7 1.7 1.8 0.8 1.8
Phenylalanine 49 46 55 43 33 46
Thronine 46 36 3.5 2.7 28 3.5
Valine 6.6 45 54 32 32 45
Total EAA’ 48.7 349 423 279 258 335
MPSE 0.23 0.27 0.25 0.14 0.26

L TMP = Total milk protein. Adapted from Jacobson. Van Hom and Sniffen (1970).
I Com dried distillers grains plus solubles. Adapted from Greter et al (2008).

* Sorghum_ dried distillers drains plus solubles. Adapted from Urriola et al. (2009).

4 Wheat dried distillers grains plus solubles. Adapted from Boila and Ingalls (1994).

* Barley dried distillers grains plus solubles. Adapted from Weiss et al. (1989). BDDGS
derived from a mix 63% barlev and 33% com.

b Triticale dried distillers grains plus solubles. Adapted from Greter et al (2008).

"Total EAA = Total essential amino acids.

¥ MPS = Milk protein score; (concentration of first AA in protein supplement / AA

concentration in milk protein) (Schingoethe, 1996).




Structural carbohydrates

SRS

NDF: 30-40% of DM; varies between ethanol plants.
SRR A4 THIRRI30-40%; AF T A Z 5

Newer DDGS have < NDF than NRC’s (2001)
FTHIDDGSF= i EE Bl 22t Rz i< (20014E) FEH
H A ek A1 4 R o TR

Robinson et al. (2008)

“Replacing forage fiber with DDGS fiber can induce milk
fat depression”

“ FIDDGS B fURL I 474 £ ML FLIG

Cyriac et al., 2005




Starch and fat iz"é*ﬁ*l]ﬂﬁﬂﬁ

In the 1980’s and 90’s starch in DDQS was 10-15%
20120801904, DDGSH FIVEM & =2 10-15%

Batajoo and Shaver, 1998

Newer fuel ethanol plants contain 5-6% starch
SR IR G R P i 2 A 5-6% HITE K
Mijoun et al., 2010b

Hi%h in unsq’ruia’relcal FA, predominantly Enoleic (C18:2)
AP & E e, JTHR W (C18:2)

Elliot et al., 1993

DDGS with more CDS have more fat ‘
O B2 R AT IR IFIDDGS AR U O B =

Cao et al., 2009

New eneration DDGS have rgducgd fat
B —1NDDGS L4 f# ik 1 fig i & =

Cao et al., 2009



Table 9. Chemical composition (% of DM unless otherwise noted) of feed products from fractionation technologies for production of

ethanol and coproducts. 7R9. FRAEFMAH ZEE R HEIF mAY D B AEFRYERmavE s ( TR | BRARRIARRER )

Product

Nutrent RFDDGS! HPDDG Germ-” Bran®
DM, % as is 869 921153 941=x12° 20.3
CP 343 434122 16110 133
SP. % of CP 109 T 63267 53415 -
ADICP 4.5 2750095 033005 0.30
NDF 438 26526 262 =32 214
ADF 12.7 12544 926 =363 7.36
Lignin - 299155 2230283 263
Starch 4.7 960161 238248 -
Crude Fat 35 400077 190=x1.1 249
Ash 5.2 213028 590024 3.84
Ca 0.12 0.02 =001 0.02=x001 -

P 0.81 044 £0.05 1.21£0.10 -
Mg 0.36 0.12+0.02 0.50£0.02 -

K (.98 0.42+0.06 149+ 0.06 -
Na - 0.13 =0.04 0.01 =0.001 -

S 0.78 0.80=0.05 0.17=0.01 -
NE1. Mcalkg® 1.58 1.98 227 1.89

IRFDDGS =reduced-fat distillers dried grains. Compilation of values reported by Mjoun et al.

(2010b; 2010c).

‘HPDDG =high-protein dried distillers grains. Dakota Gold HP Distillers Dried Grains. Poet
Nutrition, Sioux Falls, SD. Compilation of values reported bv Eobinson et al. (2008),




Fatty acid recommendations

X T BSALERRYERIX

Linoleic: > milk fat depression than oleic or linolenic.
V.V PR L v 1 BT R PR oA 7L i 1 P B it
Consider FA separately

FRR S B g 7

Don’t group all unsaturated oils together

AR A AMEAH RS &5 &

Armentano. 2011



Fatty acid composition of 9 fractions from 3 dry-
grind ethanol plants.

= RFEZE MRS E

- [ 16:00 18:00 18:01 18:02 18:03
round corn
ST _— EEX 13.25¢ 1.80d 27.15a 5653 a 1.26bc
HEE ooked slurry
‘SE s hnix 1624 ab 2.04bc 2593 bc 54.30b 1.36 ab
B 1500 iquefied mass
~E Sk 1641a 1.97cd  25.89 be [54.40 b [1.34 ab
N g 10001 ermented mass
;E EEfRIR 1587 ab 2.19ab  25.85 bc |54.79 b [1.29 ab
o a0 hole stillage
Eﬁ;ﬁ =184 1583 ab 2.24ab 2602 be |54.64 b |[1.28 be
0.00 - hin stillage
) EEY) 1526 ab 228a 27.10a |54.21b f1.154
& istillers
& olubles
nJiai 1579 ab 2.34a 2673 ab|53.96b [1.18 cd
istillers grains
1649a 221 ab 2525c L5465k _J1.40a

]
L)DGS 16.24ab 227 a  2559c 54.51b 1.36ab

J. Am. Oil Chem. Soc. 2011



Reduced-fat DDGS {KISAHDDGS

Germ removed pre-fermentation; CDS not added back.
EREBZEIARIRIES | AlaIAN B,

Higher CP, RUP, and lower fiber compqred to DDGS
'5DDGS$EtI$ HEL. HEEENES , FHSEER
RFDGS subs’rl’ru’rlng SBM in diets:

(RIS EET LA BIRPEREM -

At 10, 20 or 30%: similar intake and milk production.
&1110,208430% : XKEBEMTIIELEMN

At 30% highest milk fat %
Eﬁw%HT#LHaé\EﬂE‘—E

At 10 and 20% highest milk protein %.
BR10M20% A ER R ERS

LUI

LIJ

Mijoun et al. 2010c.



Diets with ethanol co-products
{5/ SEERI~anAY BIR

Ration specifications: RIS = :
Production: 100 Lbs (45 L). =& : 10082 ( 45Ft)

Forage concentrate ratio: 50:50 ¥HFELL : 50:50
Forages corn S|Iage alfalfa hay, mature grass hay.

R BXRS, BETE , AARTE

AA target balance é/M ratio of 3 (6,6 and 2.2% of MP).
—&FLE@”&E’JEhxﬁﬁ 2R/ ERERRIELZER I3 ( }“‘ZUBEEI’Jé 6F12.2% )

Protected fat inclusion; maximum total fat 6.5 %.

IR IERSED | IS B Rm6.5%

No DDGS diet linoleic = 1.2 Lbs. (526.44 g; almost the same to diet with
conventional DDGS @20%.
%DDGSEliﬁ'::'EI'ﬂ‘ LHER=1.21% ( 526.445% ; EAZSER20%545
DDGSHYHMREZ )

LFDDGS (@20% diet: linoleic drops to 400 g (O Q Lbs.)
AR {E R 20%{ARDDGS : IHHERE & FIE2140055 ( 0.9 )

I/I




Animal characteristics FEFI5 R

FEHER

BR

B

EREL

R RE

FEERIEIRR

=W
BHAEEER (58)

BEXFERR
FELE (88/X)

FLBE

FEEH
SRULEE=

FLHE
RS (1-5)
BiRiAR (1-5)

IREI B FRREHIREL

[VEYsE=o
FERIRE
SHSRE (55)
PREHHAE (1% )
BifE (8/X)

Group Info BETHEEE | 20%fE4iDDGS |, 50%4Ek
MName High production 207% Conventional DDGS 50%:Forage
Age (morths) 40.00

Days Pregnant 0

Days Since Calving &0

Calving Interval 13.00

Lactation Number 2

Calf Bith Weight {lbs) 93

Age At First Calving (months) 24.00

Milk: Production {Ibs./day) 100.0

Millc Fat 3.60

Mill: True Protein 3.10

Milk. Crude Protein 333

Millk: Lactose 473

BCS (1-5) 275

Target BCS (1-5) 3.00

Days To Reach Target BCS 120

Breeding System Straightbred £ IEI
Primary Breed Holstein {aTEfiE |E|
Mean FBW (bs) 1550

Mature FEW (bs) 1649

ADG (bs/day) 0.000



Diet 1 without DDGS
BiE— : AHDDGS

Feed @}

FREN ( 30%THIE | 49%PIEEERTHE )
Com Silage Processed 30 DM 43 NDF Coarse

Com Grain Ground Fine fFBEEEXK

Affalfa Hay 20 CP 40 NDF 17 LNDF Ef& T2 ( 20%HEH , 40%
Cottonseed Delint JREFEFF PRERIREFLE )

Soy Pass 1I9/BE=HH

Soybean Hulls Ground KEEZM

Soybean Meal 47.5 Solvent S#H47.5%0]4

Mineral Premix 2.1 S5 21

Energy Booster 100

Lysin protected 40%  {RIPMEREES40%

Metin protected 55%  (RIPMESES55%

Total RE

Predicted DMI (CNCPS) TG T4IESEAE ( CNCPS )
Inputted.Predicted DMI (%) FULTFIRFREE (%)
Predicted DMI (NRC) FETYIESKESE (NRC)

lbs/day (DM)
/X (TR )
16.5

13.430
13.2
5.0/
3.308
3.307
1.984
1.5435
1.103
0.110
0.088

59.734

25.6346
107.37
59.7250

Ibs/day (AF)

55.1
15.285
14.7
5212
3.669
3.635
2205
1.5513
1.114
0.111
0.089

1025964

Il




Nutrients summary =

Forage (DM} FE#} (% TR )

Forage NDF (BW) FEEICP IR AUHE

Forage NDF (%NDF) fERPMIRTE

DM ()R

Dy Matter Intake (bs/dayfFIRREE (/X))
ME Allowable Milk (bs day{CIHREIF=INE
MP Allowable Milk Jbs /day{CEERDIFZNE
ME (%Rad) {i5igE

MP (%Rad) IHEH

MP Supply @) fCBIEBRE (57=)

Rumen MNH3 (%Reqg) JBBNH3

MFC (DM JEFFEMRRKILEYD

peMDF (DM) YJIERERPERALE (% TR )
Lactic (=DM) FLER (% TR )

Sugar (2DM) #ED (% TR )

Starch (%DM} &8 (% TR )

Soluble Fiber (DM} KAMEF%E (% TR )
Ferm. CHO (%DM) A &R ROKEEY (% TR )
Ferm. Fiber (DM) BIRBA4E (% THIR )

Ferm. Starch (%DM} O] &REEEM (% TR )
Ferm. Sugar (2DM) B KEENED ( % TR )
Ferm. Sol. Fiber (DM)B] RFEBFE (% TR )
EE (x=DM) #8055 ( % TR )

Total Unsaturate {ZDMYSAEFIIERHES (% TR )

LYS (%Rad) RS

LYS (o) PSR (5=)
LYS (MP) $REER

MET (%Rad) FZR
MET (g} FER (5=)
MET (=MP) EBESHR

| %S MET  INE e el le

Min B21[§
0.00

i1
00D
2000
00D
G900
59.00
59.00
559.00
500.00
100.00
D
2200
i IO
0.00
i1
O
10.00
1000
20.00
5.00
i1
00D
i
100.00
LLRE
0.00
100.00
O

i
> 2

45 23
0.26
6610
53.00
59.73
98.92
100.76
09 22
100.51
3156.76
14513
3646
2325
-7
4.57
2513
515
3734
11.55
18.22

E

l"""l"-.

Wom W
N

1
4%}

12408
207 04
G.56
137.53
69.23

215
> Gy

[} Ell.a\

"u"ElIuefE

Ma B =)
100,00
1 .00
100000
20.00
22050
101 .00
101.00
101.00
107 .00
LR
250.00
40 .00
35.00
4 .00
12.00
30.00
10.00
F0.00
F0.00
F0.00
F0.00
000
6 50
300
200.00
30000
7.60
20000
20.00

2.40
A



Fatty acid composition IGABES L

4 4 ¢ M Fatty Aod=s | P & N Bal
71 Intake i) Lypolysed ) Duodenal ) Absorbed () Fecal (™) Digested @ Summary

Fatty Acids - Summary {o/d) iGAEER - Zeit (55/K )
XBE o +TiHER R Heit iHE
Intake Lipolysed Duodenal @ Abhsorbed  Fecal Digested

(grams/day) 58/ K (% Duodenal) %+ _—$587

C12:0 157 1.84 157 182 | 009 95 %

C14:0 25.75 2508 | 2575 1933 | 642 75%

C16:0 426.98 41248 43525 31548 11977 2%

C16:1 2.7 .42 571 166 206 4%

C18:0 24069 23373 79444 57836 21607 3%

C18:1 Trans 259 249 16185 | 12714 | 347 79 %
C18:1 Cis 22159 21654 479 4275 515 89 %
C18:2 526.44 51441 5219 4332 887 83%

C18:3 61.81 58 559 434 126 8%

Other 35.99 3478 | 6957 | 4084 | 2873 59 %

Ration 15525 150817 160022 1177.09 423.13 A%

Total Unsaturate 82113 BAIBEFIBERLER
Total Unsaturate (%DM} 303 ERIEFORERGER (% THIRR )
Total Saturate Intake 223388 RUBAIRSARERIEANE

CNCPS v. 6.1 NEWIF LIt ERERRESR |
R, BiRAEEEENZIEIRERYS,

M, , CNCPS 6.1 a7
by the fat model. Instead, CNCPS 6.1 calculates a feed specific fat digestibilty based upon the HEE&E%Z Si+eEH %%%Eﬁ’ﬁéﬁé?{

fatty acid content of the feed and published fatty acid digestibility. = HMEHIEIER B,

*CMNCPS v. 6.1 hiology calculates fatty acid flows however, dietary energy values are not modified



Diet 2 with LFDG
BiR= : (ERKIEEE

Feed T8 lbs/day (DM} lbs/day {AF)
FREN (30%TFHIE |, 49%FHEEReTHE ) f5/X (4R )
Com 5Silage Processed 30 DM 45 NDF Coarse 16.5 551
Com Grain Ground Fine f8EEXK 12 458 14.157
LFDDGS {KASDDGS 11.907 13.409
Affalfa Hay 20 CP 40 NDF 17 LNDF ?EZ;%; )( 207%HEE  40%HE 495 127
Soybean Meal 47.5 Solvent §¥747.5%0]38 2426 2.695
Grass Hay 7 CP 72 NDF 13 LNDFF4ES ( 79880 |, 72%HIEReFdE ) 1.8 20
Min e 21 T YIRRTIURRL 21 1.5435 1.5513
Energy Booster 100 BEZA 100 1.102 1.114
Lysin protected 407% (RIP MBS RS 40% 0.375 0.379
Metin protected 35% (M EE RS 550, 0.053 0.054
Total 22 596717 | 103.2229
Predicted DMI {CNCPS) G TFAESREE ( CNCPS ) 555346
Inputted./Predicted DM (%) TS FEREE (%) 107.26
Predicted DMI (NRC) G TAIESREE ( NRC ) £5.7250



Nutrient summary =¢ 35

Mir Hai{fg Value{g Ma:%f%—
Forage (%DM} B8R ( %THE ) 0.00 4925 100.00
Forage NDF (%BW) ¥R chMEE R T4 0.00 0.90 1.00
Forage NDF (%MD FERIch MR T4 0.00 72.85 100.00
DM (%) TR 20.00 57.81 20.00
Drry Matter Intake (bs/day) FHIRXEE (FE/X) 0.00 59.67 220.50
ME Allowable Milk (bs/day) {CIBESIFZIE 99.00 98.55 101.00
MP Allowable Millk (bs/day) (SIS EERFFEE 59.00 100.43 101.00
ME {%Rad) {Ci5iEE 95.00 59.06 101.00
MP {*:Rad) (iSER 59.00 100.28 101.00
MP Supply @MSIHEHE (55) 500.00 3151.88 3000.00
Rumen NH2 (%Reqg) EBENH3 100.00 148.55 250.00
MFC (DM) JEEF4ERIKL S 0.00 37.64 40.00
peNDF (%DM ¥IEEWPHERFTE (% TR ) 22.00 22 01 35.00
Lactic (:DM) ZLER ( % TR ) 0.00 1.11 4.00
Sugar (%DM} 55 (%I ) 0.00 381 12.00
Starch (%DM} B8 (% TFHIRE ) 0.00 25.01 30.00
Soluble Fiber (:DM) KAMLTE (% TR ) 0.00 7.20 10.00
Ferm. CHO (%DM} BI&ERKAEESY ( %TUE ) 10.00 17.59 70.00
Ferm. Fiber (%DM} a]&EFHE ( %TFHIE ) 10.00 0.59 70.00
Ferm. Starch (DM} AIABEEN (% TYE ) 20.00 18.16 70.00
Ferm. Sugar (:0DM) Bl &EEFED (% TR ) 5.00 2.75 70.00
Ferm. Sol. Fiber (DM} Bl &FEATE (% TR ) 0.00 .05 70.00
EE (DM #8ASHG (% T4k ) 0.00 5.95 6.50
Total Unsaturate (%0DM) 2AEFORSEER ( %T4E ) 0.00 252 3.00
LYS (%Raqd) EER 100.00 124.40 200.00
LYS (o) MEES (78 ) 0.00 207.69 300.00
LY'S (%MP) HhEEs 0.00 6.59 7.60
MET (%:Rad) B5 % 100.00 138.69 200.00
MET (o) 258 (5) 0.00 £9.85 20.00
MET (:=MP) BESES 0.00 222 2.40
LYS:MET HESBs- EEER 2.80 2.97 4.00



Faﬂy acid composmon ﬂaﬂﬁﬁﬂgﬁﬁﬁ

H 1 P L Fatrg.r:’-‘\md: P-E'-NEai
I Intake i) Lypolysed ) Duodenal () Absorbed ) Fecal ) Digested @ Summary

Fatty Acids - Summary (a/d) AIBRRER - FEit ( ﬁ/% )
XEBE o TSR ik HEtt L
Intake Lipolysed | Duodenal Absorbed  Fecal Digested

{grams/day) 52 /K (% Duodenal) %+ —$57

C12:0 255 235 255 243 0.12 95 %

C14:0 23.07 2237 23.07 1732 575 75%

C16:0 386.12 36479 39318 28498 108.1% 2%

C16:1 6.38 6.15 569 364 205 B4 %

C18:0 251.25 24057 73719 53669 2005 73%

C18:1 Trans 245 24 11316 8889 2426 79%
C18:1 Cis 210.03 20651 4457 3978 479 89 %
C18:2 33951 39186 3867 3203 657 23%

C18:3 634 60.2 434 375 1.09 78%

Other 3423 33.21 63,63 4029 2834 59 %

Ration 1379 133042 143154 104987 38167 73%

Total Unsaturate 62178 RERNEFASHHER
Total Unsaturate (3:0M) 252  RAEFIRERLER ( % TR )
Total Saturate Intake 07522 RUBFIRERLERIBAE

CNCPS v. 6.1 NEWIZ EITERSIRERR

*CNCPS v. 6.1 biology calculates fatty acid flows however, dietany enengy values are not modified . i\;ﬁ'u?] Eg}%m Ci&g%?;ﬂéﬂé’j%ﬁ:

by the fat model. Instead, CHCPS 6.1 calculates a feed specific fat digestibility based upon the hRERAESIY S B E KSR I RERS
fatty acid content of the feed and published fatty acid digestibility. HAE J‘&ﬁ'ﬁ%ﬂjﬂ‘éﬂﬁﬁéﬁ{t%, o



Comparison summary SENEL

Protein concentrate used
EORHEHE

Diet 2 w/LFDDG
HR—:

Ingredient 5k}

Corn Silage Processed 30 DM 49 NDF
EHRKBN (30%THIRR | 49%FIHEFFAHE )
Alfqlfo Hay 20 CP 40 NDF 17%LNDF

BEETE (20%HER , 40%PHHTiRTHE )
Grass Hay 7 CP 72 NDF 13 LNDF

THE (7%8HEH |, 72%FHEERT4E )
Corn Grain Ground Fine fBEEEK

DDGs

Soybean Meal 47.5 Solvent 2¥H47.5%0] A
Soy Pass 137285 =21

Soy Hulls jC_E,_EZ

Cottonseed Delint Hﬁgﬁﬂﬁ*%

Energy Booster 100

Mineral Premix 1:1 I ¥ FEFR:1

Lys protected 40% {RIPI4FRZER40%

Met protected 55% {RIPEREER55%

Diet 1 w/SBM

16.5
13.2

0

FARHEE
16.5
1.5

1.8




Nutrient summary SHEILE

Protein concentrate used s R HE

Nutrients B3R DDGS SOY ¥ LFDDGS {&JJ§DDGS
Dry Matter Intake (Lbs/day)

THFRRERE (/R 59.7 59.7 59.7
Forage (%DM) fHTEl (% T#5) 49.8 49.8 49.9
Forage NDF (%NDF)

FURF PRV 4T 4E (%NDF) 0.9 0.9 0.9

Forage NDF (%DM) HUE}F A % B v £ 4 727 66.1 72.9
peNDF (%) YEA R SRR A4 (%) 22.0 23.3 22.0
Lignin (%) A 2 3.9 3.8 3.9
NE leche (Mcal /Lb DM) P20 fE 0.7 0.7 0.7

NFC (%) JELF4EME KL &)
ADF (%) PRI P £ 4k

NDF (%) H ek 41 4k

Starch (%) VEM

EE (%DM) FH gl (% T4
CP (%) HHEH (%)

CP Intake (Lbs/d) ¥H & AN E (/K
Metab. Protein(g/day) fRiiEH (7w /K)
RUP (%CP) B HEH (YflER)

LYS (%MP) fi 1R (Yol & F)

MET (%MP) 2R (%fREE)D
LYS:MET i 2 iR 2R 2 IR




Fatty Acids Summary A8 ER /NS5

Protein concentrate used

& B B R

Fatty Acids fIg 7 1%
C12:0

C 14:0

C 16:0

C 16:1

C 18:0

C 18:1 Trans

C 18:1 Cis

C 18:2

C 18:3

Total Unsaturate

SN IR T R

Total Saturate =L 111 i i BR

DDGS
2.84
17.72
343.03
5.48
176.89
1.72
251.52
539.22
68.12

866.06

2007.09

SBM
ki
1.97
25.75
426.98
8.70
240.69
2.59
221.59
526.44

61.81

821.13
2283.88

LFDDGS
/K JEDDGS

2.55
23.07

386.12

6.38
251.25

2.46
210.03
399.51

63.40

681.78

2076.22



Conclusions £&1€

Excellent to replace protein, energy, and minerals.

ALMEAER. 8eEF0 IRRFRIEAKR
Determine nutrient composition through analysis.
B D rHRE S TR

Sufficient dietary physically effective fiber?
BENHRALURHFTT BB T4 ?
Monitor N and P concentrations.

H AR AR E

Inclusion in calves, heifers and dry cows: 25, 30, 15% of diet DM,
respec’rively

INENESG. EREFT 4B RAIECH
75! JE‘—tWJJFﬁE’st% , 30% , 15%




Questions?

)R ?
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