Quick Germ/Quick Fiber

Patented Enhanced Fractionation



A schematic of the conventional dry grind ethanol process
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A schematic of the modified ethanol process with germ and fiber recovery
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DRY GRIND QUICK GERM/ QUICK
ETHANOL PROCESS FIBER PROCESS

1 Bushel
Corn

3.1-3.7 Ibs GERM

Wet (1.4 1bs OIL MINIMUM)
Fractionation
3.3-4.01lbs

COARSE FIBER

Quantitative

Quantitative
aE | ‘ I Ethanol

10.3-11.6 Ibs

l Low Fat, Low Fiber

DDGS ~ f

Ruminant Animals NonRuminant Animals  Ruminant Animals

Adapted from: Vijay Singh. 2006. Past, Present and Future
of Dry Grind Corn Process, Bioenergy Symposium, Purdue
University, Feb.23. (Used with Permission)



QQ Enhanced Fractionation
Advantage

* Increased fermenter capacity

* Increased coproduct value
— Germ for food grade oll (pressed or sold)

— Distillers solids
« Higher protein
e Lower fiber
e Low fat
* More suitable for non ruminant feed



QQ Enhanced Fractionation

Advantage

No additional water used
Wet mill quality germ (minimum 38% oill)
Maximum 3% loss of starch with coproducts

ncreased
Decreasec
Decreasec

orotein content in DDGS
oill content in DDGS
fiber content in DDGS

Decreaseq

fermentation time

ncreased ethanol concentration In the beer



FERMENTATION RESULTS FOR QUICK GERM/QUICK
FIBER PROCESSES AND CONVENTIONAL DRY GRIND

100
90
80
70
60
50
40
30
20
10

O

Ethanol Concentration, g/ml

Y the time

A

I4
Quick Germ/chk Fiber o/t/_";_}_ii‘i

/ /\

Conventional Dry Grind

/

20 40

Adapted from: Vijay Singh. 2006. Past, Present and Future

of Dry Grind Corn P

60

iversiy, Fob 25, (Used with Permisgion) Fermentation Time (Hours)

80



DDGS Nutrient Analysis

Corn
Gluten
Dry Grind QG/QF Soy Meal Meal

Crude
Protein

(%) 28.50 49.31 53.90 66.70
Crude Fat
(%) 12.70 3.85 1.11 2.77

Ash (%) 5.32 3.24 3.62

ADF 10.80 6.80 5.95 6.88

Adapted from: Vijay Singh. 2006. Past, Present and Future ADF is Acid Detergent Fiber and measures cellulose and lignin. NDF, Neutral Detergent Fiber, also measures

of Dry Grind Corn Process, Bioenergy Symposium, Purdue hemicellulose. Corn fiber is 67% hemicellulose (Watson, 1984), so for corn NDF is approximately 3 x ADF.
University, Feb.23. (Used with Permission)
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