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Progress Report

Muégh progrers’s has been made in moving toward the cominercialization of two new products from corn fiber "corn fiber hemicellulose" and "corn fiber oil."
Processing steps were modified for isolating hemicellulose from corn fiber in high yield. These changes, and a modification in the penultimate processing step,
resulted in the production of a white, water soluble material at less cost. The process has been cost analyzed and scaled up to 10 pounds of fiber through essential
collaborations with ERRC's Engineering Science RU. An Invention Report was approved by the ARS patent committee. Several improvements have also been

made in the process to prepare corn fiber oil. A patent "Corn Fiber Oil - its preparation, composition, and use as a serum cholesterol-lowering substance and

novel antioxidant” was written and filed. Commercial interest in both corn fiber oil and hemicellulose are high. CRADA's with several companies are being
discussed.

Publications:
01. DONER, L.W. and HICKS, K.B. 1996. Novel hemicellulose and cellulose fractions isolated from corn fiber and bran. Invention Report approved May 24,
1996.

02. DONER, L.W. and HICKS, K.B. 1996. The isolation of hemicellulose from corn fiber by alkaline peroxide extraction. Accepted Cereal Chemistry. July 2,
1996.

03. DONER, L.W. 1996. Arabinoxylan hemicellulose from corn fiber: Isolation, structure, and potential uses. Am. Chem. Soc. Abstract MARM., Villanova, PA.
May 22, 1996.

04. DONER, L.W. and HICKS, K.B. 1996. Hemicellulose B from corn fiber: Unique process generates novel product. Corn Utilization Conference V1, Abstract.
St. Louis, MO., June 3-5, 1996.

05. HICKS, K.B., MOREAU, R.A. and DONER, L.W. 1996. Corn Fiber: An old by-product with a cornucopia of new uses, Corn Utilization Conference VI,
Proceedings. St. Louis, MOQ., June 3-5, 1996.

06. MOREAU, R.A., HICKS, K.B., NICOLOSI, R.J. and NORTON, R.A. 1995. Corn fiber oil - its use as a serum cholesterol-lowering substance .... (Patent
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application, S.N. 08/569,473, filed December 8, 1995{,

07. MOREAU, R.A., YOUNG, D.H. and ROSS, R. 1996. Novel sphingolipids and a process thereto. (Provisional patent application filed March 29, 1996.)

08. MOREAU, R.A., POWELL, M.J. and HICKS, K.B. The occurrence and biolog. activity of ferulate-phytosterol esters....12th Intemat. Symp. on Plant Lipids,
Proceedings. Toronto, Ca., July 7-12, 1996.

09. MOREAU, R.A. 1996, Chromatography data systems for lipid analysis. INFORM 7:182-187.

10. MOREAU, R.A., POWELL, M.J. and HICKS, K.B. 1996. The extraction, analysis, and properties of corn fiber oil. Corn Utilization Conference VI.
Abstract. St. Louis, MO. June 3-5, 1996.
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New Processes for Generating Valuable Co-Products From Corn Fiber Period Covered From: 01/95 To: 12/95

Progress Report

This is the first full year of funding for this project. Much progress has been made on developing new high-value products from both the carbohydrates and the
lipids in corn fiber. A new process was developed to extract and purify hemicellulose from corn fiber, yielding a creamy-white product which is much lighter in
color than that prepared by previous methods. This new product provides advantages for industrial and food applications. A consultant was hired to help explore
markets and opportunities for these new hemicellulose products. Developed novel lab-scale processes to prepare a unique product, "corn fiber oil." This process
was scaled-up to pilot level with collaboration by engineers at SRRC, resulting in production of "corn fiber oil" on the kg scale. A new HPLC method was
developed to analyze the unique components in corn fiber oil. The potential hypocholesterolemic properties of this new oil are now being evaluated via a
collaboration with scientists at the University of Mass.

Publications:
01. MOREAU, R.A. and POWELL, M.J., 1995, Semipreparative method for the purification of milligram quantities of various lipid classes, AOCS Annual
meeting, INFORM 6:508.

02. MOREAU, R.A. and POWELL, M.J., 1995, Quantitative analysis of triacylglycerols and other lipid classes ...ISF Mtg., The Hague, The Netherlands,
October 1-6, 1995,

03. MOREAU, R.A., DONER, L.W., and HICKS, K.B., 1995. Identification of new carbohydrate and lipid coproducts from corn fiber during the production of
fuel ethanol. Pacifichem 95, Honolulu, Hawaii.
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Progress Report

In this new research project, started on 04/28/94, much effort has been directed at investigating the current low-valued byproducts produced by the corn
refining/bioethanol producers and looking at opportunities to use our expertise in biochemistry to turn these byproducts into valuable industrial or
pharmaceutical products. Hemicellulose fractions have been isolated from corn fiber. Films have been made from corn fiber hemicellulose and these showed
relatively little discoloring at temperatures above 180 degree C. These preliminary studies indicate that corn fiber hemicellulose is worth pursuing as a film-
forming polysaccharide. Lipid extracts have been prepared from several samples of corn fiber. These lipid extracts have been analyzed and found to contain
triacylglycerols and high levels of nonsaponifiable lipids. The "corn fiber oil" and its nonsaponifiable lipids are being evaluated for various pharmaceutical and
industrial applications. We have located a laboratory that will perform animal feeding studies with our "corn fiber oil," to investigate its possible
hypocholesterolemic properties. Project personnel traveled to Cargill Inc. and American Maize Products in December for an indepth discussion of industry
problems and opportunities.

Publications:
01. MOREAU, R.A., POWELL, M.J. and ROTH, L.. 1994, Novel co-products of fuel ethanol production by bacteria. Proc. of the Com Util. Conf., Nat. Corn
CGrowers Assec., St. Louis, MO.
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