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Ethanol Subsidies

51 cent / gallon subsidy to blender up to 7.5 billi  on gallons / year
54 cent / gallon duty on imported ethanol to limit competition

President proposed an ethanol goal of 35 billion ga
alternative fuels by 2017

Congress likely to out propose that goal — will spec
mass, bio diesel, ethanol from crops and ethanol fr
EVERYONE is for this!

3.785 liters / 1 gallon

2007_06/JR  Slide 4

llons of ethanol and

ify funds for bio
om coal

10/30/2007



MMT

120
110
100
90
80
70
60
50
40
30
20
10
0

USA INDUSTRIAL CORN CONSUMPTION

1992

1994 1996 1998 2000 2002 2004 2006

[ ] Ethanol [l Industrial and seed use of corn

2007_06/JR  Slide 5

MMT

110
100
90
80
70
60
50
40
30
20
10

Corn Use for Ethanol Production

e

1992

1994 1996 1998 2000 2002 2004 2006

[] Ethanol

2007_06/JR  Slide 6

10/30/2007



Ethanol Profit in $ per Gallon
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Ethanol Plant Profitability at $2.04

/ gallon Ethanol under varying corn costs
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Source Renewable Fuels Association

Operating Capacity (113 plants)

Capacity Under Construction

(76 plants plus 8 expansions)

5,583 Million Gallons
6,140 Million Gallons
11,723 Million Gallons

Million Corn Bushels

1994
2193
4187

Corn for ethanol use in 2006/07
Corn for ethanol use in 2007/08
Corn for ethanol use in 2008/09

Additional Corn

Seeded Corn

Acres Acres Needed Acres

14.4 78.3 million acre s
21.9 7.5 85.8 milliona cres
28.4 6.4 92.2 milliona cres
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Ethanol

Current Operating Capacity or capacity under constr

11.6 billion gallons

Another 15 billion gallons of capacity on planned b

broken ground —

uction =

ut not yet

» Assume waiting financing or increase / extension in existing

subsidy rules
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DDGS Production
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What does that work out to?
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What does that work out to?

80 X 108 MT = 3,149,407,857 bushels
3,149,407,857 bushels * 18 Ibs=

28,344,670 tons
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DDGS
Samples per year
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Data Set

1314 samples
2002 through August 2007
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Dry matter (as received)
Mean 90.56
Min 86.09
Max 98.75
SD 1.57
CcvVv 1.7%
Crude Protein
Mean 27.33
Min 15.41
Max 44.77
SD 2.23
Ccv 8.2%
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DDGS CP By Year
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Methionine

Mean 0.52
Min 0.24
Max 1.14
SD 0.06
CcVv 12.3%
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Lysine

Mean 0.79

Min 0.29

Max 1.63

SD 0.11

CcVv 13.3%
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Threonine

Mean

Min

Max

SD

Cv
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1.03

0.55

1.72

0.08

8.2%
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Another view....
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Variation in AA digestibility

Lysine standardized ileal digestibility variation

in Corn DDGS

70.07
DDGS total lysine 60.01
content variation: 500
CV=17% 400
Corn, 30.01
CV=56% 20.01
SBM, 10.01
CV =2.5% 0.0-

Stein et al., 2006 Fastinger and
Mahan 200¢
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Causes of poor AA digestibility

Fiber
« NDF
« ADF

Maillard reaction
* Cromwell et al., 1993; Fastinger and Mahan, 2006; Stein et al., 2006
« Unreactive Lys 0.32 to 3.25 g/kg (Pahm et al., 2005).
« Between 3 to 40% of total Lys.
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Maillard reaction stages, color, fluorescence andigestibility

Heat & Time Reaction stagé Digestibility 2 Coloration3
Low Schiff's bases 100% No color
Severe Melanoidins 10% Browning

Davies and Labuza, 2000

2Finot, 2005

*Matiacevichet al.,2005

2007_06/JR  Slide 37

Optical Density and Maillard Products

Light absorbance at visual wavelength range (400 to 700 nm)
Basis to calculate L,a,b color parameters
OD at 420:

» Used to evaluate non-enzymatic browning in foods (e.g. milk,
confectionery)

Others wavelengths could be related 490 nmin solut  ions with
multiple AA (Labuza and Basier, 1992)
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Fluorescence and Maillard Products

Studied since 1942
« Deterioration in eggs extractions during storage

« Milk, Milk products, infant formulas (Birlouez-Aragon et al., 2005; Liu and
Metzger, 2007; Schamberger and Labuza, 2006)

2007_064R  siide39 Matiacevich S, et al (2005)

Materials and Methods

37 Distillers Grains

* 34 Corn DDGS (C)

* 1 Corn DDG (DDG)

¢ 1 Sorghum DDGS (S)

« 1 Blend of Corn Sorghum DDGS (CS)

* Maximize variation in Plants by selecting colors, locations,
Crude Protein

Optical Density (Hunter Spectrophotometer 65/10)

Fluorescence and Front Face Fluorescence
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Fluorescence determination

Common Fluorescence

Emission

Front-Face Fluorescence
(FFF)

Emission
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Results:
Relationship between Dig-Lys and Optical Density
{400=700nm)
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Relationship between Dig-Lys and

1oFFF

» High digestibility
x Medium digestibility
* Low digestibility
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Conclusions

DDGS amino acid digestibility is affected by Mailla  rd reaction

Optical density is a better predictor of Maillard r  eaction in
DDGS, than color parameters L,a,b

Fluorescence in DDGS appears during early stages of  the
reaction
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Other attempts

Cecectomized rooster assay

Batal and Dale (2006) Amino Acid Digestion Coeficie
Lysine 70%
Met 87%
Cys 74%

Thr 75%
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nt

Other attempts

Cecectomized rooster assay
Available lysine
Assay takes 3 days

Degussa NIRS method
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Bottomline

If you use DDGS................

Get it analyzed
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Bottomline

If you use DDGS................
Get it analyzed

Build a database that you have confidence in
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Bottomline

The stuff in inherently variable
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Bottomline

The stuff in inherently variable

Feed formulator/ration balancer has to decide how m
variation is acceptable
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Met%

DDGS Met%
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Thanks..

10/30/2007

29



