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C-FAR Research Reporting

Project Number 991-032-1-UIUC Prior Number none
Status In Progress
Project Title Process Research to Enhance Nutritional Value of Corn Wet Milling Co-

Research Program
Principal Investigator
Department/College
Institution
Co-Investigator(s) (name,

department/
college and institution)

Total C-FAR Funding
Type of Research
Funding Period

C-FAR Research
Facus Area

Research Category

Purpose and Goals

Quicomes and Impact

products

University of lliinois Intérnal Program
Kent Rausch

Agricultural Engineering / ACES
University of lllinois at Urbana-Champaign

S. R. Eckhoff, Agricuttural Engineering, ACES, UIUC V. Singh, Agricultur
Engineering, ACES, UIUC M. E. Tumbleson, Veterinary Biosciences,
Veterinary Medicine, UIUC R. L. Belyea, Animal Sciences, Agricuiture,
University of Missouri, Columbia

$71,000
Multidisciplinary, tnter-Institutional

Jul 01, 1998 --  Jun 30, 2001

Expanding Agricultural Markets

Comn

Wet milling uses corn as a renewable resource and generates
starch, protein, oil, and fiber products. Protein and other nutrients
are recovered as low valued animal food ingredients from the wet
milling process. A more efficient process will allow processors to
process more corn with existing capital. The suitability of stainless
steel microfiltration membranes to dewater corn wet milling
coproduct streams was investigated. Streams evaluated were
light steepwater and light and heavy gluten. The effects of adding
diluents such as corn fiber to enhance membrane flux rate also
were evaluated. This work seeks to recover nutrients at higher
concentrations with greater nutritional value through use of
filtration, rather than conventional evaporators and centrifuges.

Use of tubular stainless steel microfiltration membranes (0.1
micron nominal pore size) appeared to be a practical alternative
to use of centrifugation for increasing solids content of gluten
streams. Nutrient content of gluten material recovered using
microfiltration appeared to be as good as conventional
centrifugation. While this project investigated batch filtration,
additional work is needed with continuous filtration compared to
centrifugation. Microfiltration worked well to increase solids of
light steepwater and was found to remove components
responsible for evaporator fouling from the permeate stream.
Microfiltration was able to concentrate solids to higher levels than
conventional centrifugation technology, which would have a large
impact on processing corn gluten meal. As evaporation uses
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approximately 20% of energy needed for comn wet milling, control
of fouling in steepwater evaporators could be a major benefit to
processors. Microfiltration appears to be a feasible altemative to
diverting some of the steepwater solids into the corn gluten meal
coproduct. 1

By creating ability for higher process efficiency, more corn ¢can be
processed without increasing capital investment. This efficiency
benefits processors, but also corn producers through increased
and sustainable demand for corn from the wet milling industry.
Animal producers also benefit as these process improvements
should lead to more consistent, higher quality animal food
ingredients.

Several meetings have been held with corn producer groups,
scientific comunities and corn wet millers to discuss results and
impacts of the project. Posters, presentations and papers have
been distributed. Development of formal journal articles and Wet
Milling Notes, published in-house at Agricultural Engineering, are
being developed. -

nene at this time
none

November 8, 2001
November 8, 2001
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Project Number

Status

Project Title
Research Program
Principal Investigator
Department/College

Institution

Co-Investigator(s) (name,

department/
college and institution)

Total C-FAR Funding
Type of Research

Funding Period

C-FAR Research
Focus Area

Research Category

Purpose and Goals

Qutcomes and Impact

Beneficiaries

Outreach

Leveraged Funding

Related Websites
Initial Entry Date

Information Updated

99E-066-1

Prior Number

Completed

The "Quick Fiber" Process to Enhance Dry Grind Ethanol Profitability
External Competitive Grants Program

Steven R. Eckhoff

Agricuitural Engineering/ACES

University of lllinois at Urbana-Champaign

$108,000
Single Discipline

Jul 01, 1998 -- dJun 30, 2000

Expanding Agricultural Markets

Corn

Purpose was to design a process to recover coarse fiber from a
mash following germ recovery (ie. the "Quick Germ" process).
The goals were to evaluate the effect of temperature, specific
gravity of the liquid and amount of residual germ on fiber recovery
and fiber purity.

Research shows that the fiber can be coilected with the germ by
increasing the specific gravity of the process water at the germ
cyclones. After drying the germ can be seperated from the fiber. If
the germ is first removed, the amount of coarse fiber and the
purity of the fiber varied with soak time, temperature and specific
gravity. However, the effect was not significant over the range of
parameters likely to be used.

Small dry grind ethanol plants can use this technology to increase
their coproduct value. The f iber is being evaluated as a source of
a cholesteral fowering oil.

One referred scientific publication, three presentations at national
meetings and one patent application.

Process Economics and Pilot Scale Tests funded by lllinois Corn
Mar keting Board

November 20, 2000
January 19, 2001
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Project Number 99E-011-3 Prior Number
Status In Progress
Project Title Development of Added-Value Low Phytate High Oil Corn Hybrids

Research Program
Principal Investigator
Department/College
Institution

Co-Investigator(s) (name,
department/
college and institution)

Total C-FAR Funding
Type of Research

Funding Period

C-FAR Research
Focus Area

Research Category

Purpose and Goals

Outcomes and Impact

External Competitive Grants Program
Robert J. Lambert

Crop Sciences

University of lllinois at Urbana-Champaign

Prof. D. A. Baker Dept. Animal Sciences University of illincis Urbana, iL
61801

$65,000
Single Discipline

Jul 01, 1998 --  Jun 30, 2000

Expanding Agriculiurai Markets

Corn

A major disadvantage of corn in the diets of swine and poultry is
the high levels of phytate in the grain. This phosphorus containing
compound is not digested by non-ruminants and as a result
causes high levels of phosphorus or phytate in the manure. When
applied to the soil it ultimately contaminates our streams and
lakes decreasing water quality. A single recessive gene has been
isolated that reduces phytate levels in the grain by 50 to 60
percent. The goal of this research is to transfer this Lo-phytate
gene into Hi-oil corn genotypes. Hi-oil-Lo-phytate corn hybrids will
have the increased feed efficiency of the high oil genes plus a
reduction in phytate thus reducing phosphorus supplementation
in the diet plus the added benefit of phytate reduction in the
manure. The two genetic systems will add-value to corn grain and
enhance returns to the corn producer in lliinois.

Grain of Normal, Hi-oil, Lo-phytate, and Hi-oil-Lo-phytate hybrids
was produced by hand pollinations. The grain was used in a chick
feeding experiment (conducted by Dr. Baker, Animal Sciences) to
compare phosphorus (P) utilization of the four hybrid types. A
standard basal chick diet was used as a control and compared to
diets containing grain of the four hybrid types. Weight gains of the
four types were significantly higher than the basal diet (21.8 g
day-1, chick-1) vs 23.5 for normal, 23.1 for Hi-oil, and 24.8 for Lo-
phytate, and 23.1 for Hi-oil, Lo-phytate. Weight gains of the Lo-
phytate diet was significantly greater than the other three. Feed
intake was similar for the three diets but higher for the Lo-phytate
diet (35.0 g day-1, chick-1 vs mean of 33.3). Gain/feed ratio {g
kg-1) was similar for the basal, normal and Hi-oil diets, but higher
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for the Lo-phytate (709 g kg-1) and Hi-oil; Lo-phytate (708 g kg-1)

diets. Tibia (leg bone) dry weight (mg chick-1) a measure of P

utilization, was higher for Lo-phnytate (1081 mg chick-1)

compared to the other three diets (1011 mg chick-1). Percent tibia
] ash was similar for all diets tested. The Hi-oil; Lg-phytate diet did
not show the expected synergistic affect. The lower P utilization
of the Hi-oil; Lo-phytate diet could result from larger germ size.
The tfotal P content of the Hi-oil; Lo-phytate diet was 0.31% vs
mean of 0.25%. The higher P level in this diet may indicate a
higher phytate level which would reduce P utilization in this diet. If
true, and phytate is not digested by non-ruminants, the higher
amount of P should be found in the feces, which are undergoing
analyses.

Beneficiaries The major beneficiaries of this research will be the lllinois corn
producers, and the public. Corn producers wilf benefit by adding
value to their product, estimated to be $.40 per bushel. The
people of lliinois will benefit by having a more environmentally

safe water supply
Qutreach
Leveraged Funding
Related Websites
Initial Entry Date November 20, 2000
Information Updated February 13, 2001
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