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PROBLEM IDENTIFICATION AND RELATED RESEARCH

Problem Identification:
A need exists to develop a standardized set of criteria for u.s. maize and sorghum to
assess the suitability of these grains for particular end-uses that allows classification of
grain into "best for... wet milling, dry milling, or alkaline processing" categories that
rely upon biochemical, structural, and physical grain measurements.

Currently, little standardization exists in physical kernel evaluation, analytical techniques,
and "reference" processing methods for sorghum and maize. For example, the strength
of various relationships (correlations) between hardness measurements and end-use
processing performance reported in scientific literature varies tremendously (Paulsen and
Hill, 1985; Peplinski et aI., 1992; Pan et aI., 1996; and Shandera et aI., 1997). Genetic
and environmental variabilities of grain samples used to establish these relationships are
critical. Samples with diverse grain characteristics will help establish which practical
hardness tests are most useful and provide a foundation for establishing the fundamental
physiochemical basis for those grain hardness traits important in predicting end-use
performance.

A need exists for a more fundamental understanding of the traits that govern grain
hardness and practical easy-to-use predictive laboratory measures of hardness-related
processing performance. The founders ofNC-151, now NC-213 Marketing and Delivery
of Quality Cereals and Oilseeds, recognized these needs when establishing this national
research body. The proposed research serves as a capstone to the 25 years of progress in
development of grain quality predictive technology through a systematic standardization
of physical tests and laboratory-scale processing methods across the diverse production
environment and genetic traits of maize and sorghum produced in the U.S. heartland.

The production of high quality foods from maize and sorghum increases the value of
these crops. Approximately 1.2 to 1.5 million acres of the U.S. corn production land was
directed toward the dry milling and alkaline processing industries in 2002 (U.S. Grains
Council, 2002). Much of the nation's food-grade corn production involves identity-
preserved (IP) programs. IP programs can increase producer revenue by $0.15 to $0.30
per bushel. Additionally, maize and sorghum offer a "safe" food for people with celiac
disease (currently estimated at between 1 to 2 million people in the U.S. alone).

One principle behind a connected food supply chain is that it adds value to aU
participants by controlling variability, which in turn maximizes quality, efficiency, and
profitability. Key to this strategy is the accurate measurement of quality traits during
each step of the chain. This project follows a process approach in which we explore
genotype *environment effects on physical grain quality and end-use processing
performance including wet and dry milling and alkaline cooking properties and relate
these properties to biochemical, structural, and physical hardness analyses. .A better
understanding of these relationships will enable producers, handlers, and processors to
assess and maximize the value of maize and sorghum.

2




