NC-213
2001 ANNUAL PROGRESS REPORTS

Published: January 2002

MARKETING AND DELIVERY OF QUALITY

CEREALS AND OILSEEDS

Officers

(@83 11 17V SRS Mark E. Casada, University of Idaho, Moscow, 1A
ViICE ChaIMAN ..o.veiceiccee et Lloyd Bullerman, University of Nebraska, NE
Lo <1 11 Y USSP Dirk Maier, Prude University, IN
Past ChairMan ........ccoiiiiiiir e R. Terry Arbogast, CMAVE, Gainesville, FL
Industry Advisory Committee Chairman..................... Jim Stitzlein, Consolidated Grain & Barge Co., New Berlin, IL
CSRS/USDA Representative ..........coeeererenenesieeieie e Damanna Ramkishan (Ram) Rao, Washington, D.C.
AAMINISrAtIVE AGVISOT.....eiveiiieiieiiiieeieee s Steven A. Slack, OARDC/OSU, Wooster, OH
COOTAINALON ...ttt ettt F. William Ravlin, OARDC/OSU, Wooster, OH
Participating Stations Representatives
Arkansas Agricultural Experiment Station, FayetteVille...........coiiiiii e Wayne Yang
Idaho Agricultural Experiment Station, MOSCOW........c.ccvciueriirerienireseeeseee e stesie e sreseeseeseesseseeseesees Mark E. Casada
Ilinois Agricultural Experiment Station, Urbana ...........ccoovvvviiieieiiiecercsese e Karen Bender
Indiana Agricultural Experiment Station, (Purdue) W. Lafayette...........cccooiiiiiiiiniiiicie e Dirk E. Maier
lowa Agricultural EXperiment Station, AMES .......cccveiveierereniesesese e e e eeseesee e e e e seenes Charles R. Hurburgh, Jr.
Kansas Agricultural Experiment Station, Manhattan.............ccocoevvvininnnsiesinsecee e Timothy J. Herrman
Michigan Agricultural Experiment Station, East LANSING ........cccoiiriiieiini i Perry K.W. Ng
Minnesota Agricultural Experiment Station, St. PaUl .........c.ccevereiiniie i (T.B.D.)
Montana Agricultural Experiment Station, BOZEMaN ..........ccccocvveieiivnne e Florence V. Dunkel
Nebraska Agricultural Experiment Station, LINCOIN ..o Lloyd B. Bullerman
North Dakota Agricultural Experiment Station, Fargo ..........ccocveiveiveierenine s Charlene Wolf-Hall
Ohio Agricultural Research & Development Center, WOOSEEN .........cccvvviieierieneiesesiesesreeeeeeseeseenes Richard C. Pratt
Texas Agricultural Experiment Station, College Station ..o Lloyd W. Rooney
Wisconsin Agricultural Experiment Station, MadiSON...........coovivvivireiierenenesese e se s Sundaram Gunasekaran
Beltsville Agricultural Research Center (BARC), Beltsville...........ccovvvevviveirciecice e Stephen R. Delwiche
Market and Trade Economics, ERS/USDA, Washington, D.C. ... (T.B.D))
Grain Inspection, Packers, and Stockyard Administration, USDA, Kansas City..........ccccevvrrvererinierennens Steve Tanner
National Center for Agricultural Utilization Research, ARS/USDA, Peoria..........ccccoevrvrvrvrnrennns Donald T. Wicklow
Grain Marketing and Production Research Center, ARS/USDA, Manhattan. ............c.cccccocenennne Donald E. Koeltzow
Center For Medical, Agricultural and Veterinary ENtOMOIOgy.......ccccovveveiviininiecieiee e Terry Arbogast
Consolidated Grain & Barge Company, NeW Berlin........ccccooviveiiiiniie s Jim Stitzlein

THE ANAEISONS, INC. ..ottt ettt bbb bt et e b e b et e sbeebesbe b ebe b e Robert Smigelski



Table of Contents

OBJECTIVE A Determine the effects of genetic traits, abiotic environmental conditions, and
handling practices on the quality of cereals and oilseeds.

Assess quality characteristics related to dry milling performance of corn hybrids from grow-out trials performed by
producers in northeast Kansas: 2) Mill a subset (60 samples) of corn samples and measure grit yield and other
performance indicators; and, 3) Examine the statistical relationship between testing techniques (objective 1) and
corn dry mill yield (objective 2). (Kansas State University)

Maintain a database of grain quality information. (lowa State University)
Provide grain quality data for soybean and corn variety trials. (lowa State University)

Characterize and identify corn hybrids and experimental (exotic) germplasm with superior end-use properties for
wet milling, dry milling, and alkaline cooking (for tortillas and corn snacks).
(University of Nebraska-Lincoln)

Develop and maintain a database of intrinsic quality properties and end use value of corn hybrids and soybean
varieties for Indiana. (Purdue University)

Determine the effects of genetic traits, climatic factors, agronomic practices, pest populations, machine harvesting,
and drying on the quality of cereals and oilseeds. (OARDC/The Ohio State University)

Evaluate physical, chemical and processing properties of sorghum and develop improved food quality sorghums.
(Texas A & M University)

Improve corn resistance to Aspergillus flavus and aflatoxin. (USDA, Peoria, Illinois)

Analyze the protein variability among individual kernels within a head, between plants, locations within a field,
fields, and cultivars. These results will enable us to: 1) Assess the best sampling strategy for identifying protein
variability during harvest and 2) Establish realistic goals for controlling wheat quality variation through segregation.
(Kansas State University)

Maximize the value of new hard white (HDWH) wheat cultivars developed by the Kansas Agricultural Experiment
Station. Recent activities include: 1) Conduct farmer focus groups to assess reasons for deciding whether or not to
plant HDWH and 2) Improve hard white wheat yield and quality through identifying the blend of two varieties
(Trego and Betty) that optimizes agronomic and processing performance. (Kansas State University)

The main goal of this project is to use the system simulation approach to improve the efficiency and economics of
the receiving operation at commercial grain elevators. (Purdue University)

Investigate the microbial ecology and epidemiology of Aspergillus flavus in midwestern crop field soils and the

biocontrol potential of sclerotial mycoparasites. (USDA, Peoria, 111inois)

OBJECTIVE B Assess the effects of microbial growth, insect infestation and handling on quality of
cereals and oilseeds.

Develop and evaluate automatic grain aeration control strategies for maintaining grain quality and controlling
insects during storage. (USDA, Manhattan, Kansas)



The primary objective of our work in 2001 was to compare the relative allowable storage time of corn hybrids that
contain higher than normal amounts of oil to the allowable storage time for parent hybrids that contain normal
amounts of oil and to compare the allowable storage time for corn hybrids that contain the Bt gene to the allowable
storage time for similar corn hybrids that do not contain the Bt gene. (University of Minnesota)

The goal of this project is to evaluate, under field conditions, the use of carbon dioxide detectors to monitor for
spoilage of corn prior to the time that spoilage would be detected by traditional methods. Our hypothesis is that
CO2 monitors can efficiently detect grain in the early stages of spoilage. The first objective was to determine the
parameters for monitoring changes in CO2 concentrations within a grain bin. The second objective was to determine
the relationship between a fungal biomass growing in a grain bin and the early detection of CO2. (Purdue
University)

To determine seasonal trends in grain temperature and capture rates of two stored-product beetles, Typhaea
stercorea (L.) and Tribolium castaneum (Herbst) in farm storage bins, and to examine the association between grain
temperature and trap catch, before and after elimination of seasonal trends. (USDA, Gainesville, Florida)

To promote the technology transfer of the Electronic Grain Probe Insect Counter (EGPIC) System for monitoring
infestations in stored-products. (USDA, Gainesville, Florida)

Indian meal moth infestations in processed cereal products during storage could be managed with little or no use of
conventional pesticides if there was a greater recognition and use of the moth's innate vulnerabilities. Slowing or
preventing the growth of infesting larvae is a simple strategy that can decrease the amount of commodity damage
and decrease the need for pesticide intervention. (USDA, Gainesville, Florida)

Evaluate resistance of Montana-grown hard red spring, hard red winter, hard white, and soft white wheat varieties to
Montana strains of storage insects. (In 2002-3, this project will also address NC 213 Objective A, specifically to
determine the effects of genetic traits, climatic factors, agronomic practices on the quality of cereals, that is the
ability of hard wheat varieties to resist insect attack during long-term storage.) (Montana State University)

Determine the effects of preservatives and fungicides on growth and mycotoxin production by selected molds.
(University of Nebraska)

To determine the fungicidal and mortality effect of ozone in an integrated pest management system to prevent
molds, mycotoxins and insects in stored products. (Purdue University)

Identify technical, social, economic, and institutional constraints that impede segregation of GM-based VE crops
and create system analysis and management tools to assist in the adoption of VE grain handling and marketing
strategies. (Kansas State University)

Develop new bio-rational residual and fumigative applications for stored grain, oilseeds and other post-harvest
commodities from natural materials as novel management strategies for stored product insects. (Montana State
University)

OBJECTIVE C Quantify and define quality of cereals and oilseeds for various end-use markets.

Conduct basic and applied research in the biochemistry and technology of grain sorghum to identify and evaluate the
biochemical components that govern processing, digestibility, and susceptibility to mold. The information is used to
improve sorghum quality and utilization for increasing domestic and export markets.

(USDA, Manhattan, Kansas)

Develop fast reliable methods for the identification of quality traits of wheat starches.
(USDA, Manhattan, Kansas)



Evaluate kernel characteristics, milling properties, and dough and bread-making properties of hard winter wheat
progenies. Determine protein and lipid contents, and composition and interaction among these components of cereal
grains as they relate to storage, handling, and end-use properties. (USDA, Manhattan, Kansas)

Apply spectroscopic imaging to grain quality analysis. (lowa State University)

Optimize performance of near-infrared analyzers in network situations. (lowa State University)

Develop near-infrared calibrations for identification of genetically modified grains. (lowa State University)
Develop procedures for rapid measurement of grain subunits. (lowa State University)

Develop methods to characterize cereal proteins and/or protein fractions. Develop methods to identify components
related to end-use properties. (USDA, Manhattan, Kansas)

Examine milling properties, dough characteristics, protein functionality, and baking properties of soft white wheat.
(Michigan State University)

Optimize performance and computational capabilities of near-infrared analyzers. (lowa State University, USDA —
GIPSA, GIQUAL)

Develop near-infrared applications in on-line of mobile situations. (lowa State University, USDA — GIPSA,
GIQUAL)

Examine high molecular weight glutenin subunits (HMW-GS) from the D-genome progenitor of bread wheat
Aegilops (Tricticum) tauschii. (USDA, Manhattan, Kansas)

Develop sensors, instrumentation, and procedures for objective grading, on-line measurement, and end-use property
assessment of single kernels or bulk samples. (USDA, Manhattan, Kansas)

To develop methods to automatically detect and measure physical defects and morphological factors of corn and
soybean kernels that relate to quality and end-use. (University of Illinois)

Determine and identify specific chemical and physical factors in corn and changes in processing conditions which
influence corn wet milling, dry milling or alkaline processing yields. (University of Nebraska-Lincoln)

Identify technical, social, economic, and institutional constraints that impede segregation of GM-based VE crops
and to create system analysis and management tools to assist in the adoption of VE grain handling and marketing
strategies. (Kansas State University)

Identify fungi-grain interrelationships, which may regulate invasion and damage of grain by storage fungi, and
identify volatiles associated with unacceptable odors in grain. (USDA, Manhattan, Kansas)

The objective of this project is to evaluate the use of the Solvita® test kit for measuring the susceptibility of shelled
corn to invasion by storage mold. The test kit was developed by Woods End® Research Laboratory for the
measurement of compost maturity and soil biological respiration. It includes a plastic “paddle” that can be inserted
into the sample being tested (see sketch in Figure 1 below). A portion of the paddle is covered with an indicator gel
that changes color in response to increases in the percentage of carbon dioxide (CO,) in the container. In these tests,
the paddle was inserted into a sealed container at the appropriate time (Figure 1, right). Fungi growing on the shelled
corn in the jar produce CO, and as the CO; level in the jar increases, the gel indicator changes color. There are five
different colors and therefore five levels of CO, can be measured. (Purdue University)

Evaluate the use of ergosterol as an early indication of mold activity in grain and/or feeds and correlate this to
detection of mold growth using colony count methods and mycotoxin production. (University of Nebraska)



Study incidences and levels of contamination of Fusarium spp., fumonisins, moniliformin, deoxynivalenol and
zearalenone in corn and wheat intended for processing into human foods. Determine effects of processing on
Fusarium spp., fumonisins, moniliformin, deoxynivalenol and zearalenone by monitoring the survival of the
organism and the toxins. (University of Nebraska)

To evaluate methods to treat Fusarium head blight (FHB) infected barley in order to prevent Fusarium growth and
mycotoxin production during malting. (North Dakota State University)

OBJECTIVE D Determine the economic impact of improving the quality of cereals and oilseeds.

Perform a commercial scale (50,000 bu) evaluation of a quality based marketing system of hard red winter (HRW)
wheat with one Mexican flour milling company by performing the following tasks. (Kansas State University)

Assist in the development of quality system certification processes for the grain market.
(lowa State University)

Examine the institutional issues raised by the Starlink incident and develop recommendations for developing
effective institutional mechanisms for promoting transparency in grading of genetically modified crops. (Michigan
State University)

Development of producer education programs for biotechnology grains. (lowa State University)

Development of producer education programs for biotechnology grains. (Kansas State University)



NC-213 Progress Report for 2001

From: Kansas State University
Department of Grain Science and Industry

By:  Herrman, T.J.

Lee, K.M.
NC-213 Objective: A Procedure: la
Project Objectives: 1) Assess quality characteristics related to dry milling performance

of corn hybrids from grow-out trials performed by producers in northeast Kansas: 2) Mill a
subset (60 samples) of corn samples and measure grit yield and other performance indicators;
and, 3) Examine the statistical relationship between testing techniques (objective 1) and corn dry
mill yield (objective 2).

Title: Corn Dry Milling Quality Assessment for Value-Enhanced
Marketing
Results for 2001: NIRT spectral data, Stenvert grinding data, and physical quality

data including density, test weight, and kernel size were collected from the 2000 and 2001 crop
year. SOPs for the Stenvert grinding test were developed.

Plans for 2002: Develop corn dry milling capability, begin building a NIRT
calibration for corn dry milling grit yield, and develop models for predicting hammer mill energy
consumption and grit yield using test results.

Issues: Establish a quality-testing program for corn hybrids grown in
Kansas, Nebraska, and Missouri by performing the following two functions: 1) Evaluate corn
hybrids on an annual basis for farmers in this tri-state region and 2) Validate and, in some cases,
develops tests that predict end-use performance for evaluating corn hybrids.

As farmers engage in value-enhanced marketing activities, they need objective test results about
corn dry milling quality. The commercial dry milling industry refuses to share these data, thus, a
need for Land Grant University evaluation of corn hybrids has become necessary.

Impacts: As an outcome of this work, producer groups will select corn
hybrids that possess superior dry milling performance.

Funding Sources:
Kansas Corn Commission

Contacts:
Tim Herrman, Department of Grain Science and Industry, 785 532-4082, tih@wheat.ksu.edu



Stenvert Hardness Test
. .

1. Run the sample through the NIR Grainspec to determine the moisture, protein, oil, starch, and density
content of the corn. The corn should be equilibrated to 12.6% + 0.8% moisture.

2. If the corn is not within 0.8% moisture of 12.6% then tempering or drying of the corn is needed. For
tempering the corn use a hot plate and add water to the bottom of the desiccator. For drying the corn
remove the water from the desiccator. The graph below gives a good indication of the amount of time
needed to equilibrate the corn to 12.6% moisture.

3. Let the hot plate and desiccator warm up for 30 minutes before inserting the corn. After the system is
warmed up measure the corn weight (150g) and record it. Spread the corn on a sieve and place it in the
desiccator for the desired time from the graph.

4. After the corn is removed weigh the sample and calculate the % moisture added or removed. Place the
corn in a zip lock bag and let stand for 16-18 hours. This allows the moisture to soak into the entire
kernel. Check the moisture content again prior to milling with the Stenvert Hammer Mill.

-

1. The Stenvert Hammer Mill should be fitted with a 2-mm aperture screen and a plastic tube calibrated
to a volume of 17ml fitted to the mill exit.

2. Place 20 grams of corn of known moisture content in the hopper, with the slide shut.

3. Turn the speed control to 3600 rpm (tachometer will read 360). Pull out the slide to admit the wheat to
the milling chamber and simultaneously start a stopwatch.

4. Turn the tube gently as it fills with ground corn and stop the watch when the base or the ground
material reaches the calibration mark on the tube. Continue to collect the remainder of the ground
material. The time to grind is an index of resistance to grinding.

5. Stop the mill and clean out the milling chamber with a brush and clear the holes in the grid between
samples.

6. Measure the total column height of freshly ground grain. The total column height is an index of
packing.

7. The ratio of coarse to fine particles by volume. Measure the column height of the fine particles and to
obtain the coarse subtract the fine particle column height from the total column height. The ratio is
expressed in Vol. C/F.

8. The ratio of coarse to fine particles as determined by weight with the coarse particles larger than 700-
microns and fine particles smaller than 500-microns. The ratio is expressed in Wt. C/F.
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Figure 1. Temper moisture curve to prepare corn samples for Stenvert grinding test.



NC 213 Progress Report for 2001

From: lowa State University
Agricultural & Biosystems Engineering

By:  Hurburgh, C.R. Jr.

Moizzudin, S.
NC 213 Objective: A Procedure: 1la
Project Objectives: Maintain a database of grain quality information.
Results for 2001: Since 1986, lowa State University (ISU) and the American

Soybean Association (ASA) have been surveying the quality of new crop soybean harvests. In
response to a mailed request producers, representing all 29 soybean production states, provided
samples of 2001 crop soybeans for analysis. Samples were analyzed for protein and oil contents
using an Infratec near-infrared instrument (Foss North America, Eden Prairie, Minn.). From
other sources, data on the yield and physical quality (U.S. Grade factors) of U.S. soybeans has
been collected. Data was organized by state and region (groups of states). This is the same
procedure that has been utilized for the 16 years of the survey.

The United States produced a record 2.92 billion bushels (79.5 million metric tons) of soybeans
according to the November 1 USDA production estimates. Soybean yields, at 39.4 bushels per
acre, were the second highest recorded and harvested acreage was at an all time high, exceeding
the previous record set in 2000 by 2%. Yields were, however, on the 25-year trendline of
increases.

Composition data are given in Table 1. Average U.S. protein and oil contents are almost exactly
on the long-term averages of 35% protein and 19% oil. These soybeans will produce — again on
average — 43.4 Ibs of 48% protein meal and 10.8 Ibs of oil per bushel. However, the long-term
trend of increasing yield with consistent protein and oil was maintained.

Averages are not totally representative of the 2001 crop. The variability (standard deviation)
within states, regions, and the U.S. was the largest in the 17 years of the survey. The north to
south protein pattern (lower north, higher south) was also abnormally large (over 3 percentage
points). Both situations can be attributed to variable climate patterns. Early rains delayed
northern planting; mid-season dry weather retarded development. Early frost was experienced,
which deprived soybeans of the late season growth that often increases protein content.
According to trade experts, moisture content of harvested soybeans was also highly variable,
related to maturity. Moistures will be around 12.5%-13.0% this year, slightly higher than
historical averages.

Crop variability will cause differences among export cargoes. These will not be as large as those
among states, but depending on the origin of grain for a shipment, there will be some fluctuation
in composition. Requesting soybeans from specific locations may not be cost effective, however.



As the domestic market moves toward testing and pricing based on composition, actual
component specifications in export contracts may become necessary.

Previous work on corn was published.
Plans for 2002: Continue the survey.

Publications:

Singh, S., L.A. Johnson, L.M. Pollak and C.R. Hurburgh, Jr. 2001. Compositional, physical and
wet milling properties of accessions used in the germplasm of maize project. Cereal
Chemistry 78(3):330-335.

Singth, S., L.A. Johson, L.M. Pollak and C.R. Hurburgh, Jr. 2001. Helerosis in compositional
physical and wet milling properties of adapted X erotic corn crosses. Cereal Chemistry
78(3):335-341.



Table 1. American Soybean Association 2001 soybean quality survey data.

Protein Oil
Region State Number of Samples Percent Std. Percent Std.
Average dev. Average dev.
Western lowa 176 34.34 141 18.51 1.04
Corn Kansas 30 34.69 157 19.15 0.98
Belt Minnesota 118 33.18 1.73 18.65 1.04
(WCB) Missouri 67 35.61 1.49 18.56 0.95
Nebraska 78 33.73 153 19.10 0.99
North Dakota 22 33.36 141 18.73 121
South Dakota 52 3341 2.04 18.90 1.18
Averages Western Corn Belt 543 34.05 1.76 18.71 1.06
Ranges Western Corn Belt (28.4-39.8) (39.8-14.9)
Eastern lllinois 228 34.94 171 19.57 1.02
Corn Indiana 112 36.05 1.49 19.05 0.93
Belt Michigan 31 35.88 1.27 19.07 0.89
(ECB) Ohio 74 35.77 154 19.19 1.02
Wisconsin 27 34.23 1.64 18.71 0.82
Averages Eastern Corn Belt 472 35.36 1.69 19.31 1.01
Ranges Eastern Corn Belt (29.5-39.8) (16.2-22.96)
Midsouth Arkansas 68 36.40 1.55 18.70 1.08
(MDS) Kentucky 14 36.56 1.39 19.15 0.83
Louisiana 16 37.13 153 19.75 0.96
Mississippi 19 37.15 1.79 19.11 1.03
Oklahoma 2 36.30 1.98 19.60 141
Tennessee 13 36.41 2.00 18.75 1.01
Texas 2 32.85 3.32 20.70 0.42
Averages Midsouth 134 36.56 1.70 18.98 1.09
Ranges Midsouth (305-41.2) (154-21.7)
Southeast ~ Alabama 9 37.73 1.82 19.01 1.49
(SE) Florida 1 34.30 - 18.70 -
Georgia 4 37.50 1.79 18.90 0.71
North Carolina 28 3551 152 19.10 0.98
South Carolina 7 36.34 1.36 18.47 0.74
Averages Southeast 49 36.17 1.80 18.97 1.03
Ranges Southeast (32.6-40.0) (17.0-21.8)
East Delaware 4 37.38 0.48 18.75 0.67
Coast Maryland 12 36.34 1.30 19.17 0.59
(EC) New Jersey 6 35.60 2.76 19.60 0.65
Pennsylvania 11 37.04 1.62 18.57 0.98
Virginia 12 36.24 1.96 18.82 1.25
Averages East Coast 45 36.48 1.77 18.95 0.94
Ranges East Coast (32.6-40.0) (16.7-21.0)
USA Averages 1243 34.99 1.95 18.99 1.07
Ranges (28.4-41.2) (14.9-22.96)
US 1986-2001 avg. 35.40 18.56

Basis 13% moisture

GB\Surveys\soybeans\Data\2001\ASA01_Survey_Table.xls



NC 213 Progress Report for 2001

From: lowa State University
Agricultural and Biosystems Engineering

By:  Hurburgh, C.R. Jr.

NC 213 Objective: A Procedure: la
Project Objectives: Provide grain quality data for soybean and corn variety trials.
Results for 2001: Various organizations often sponsor strip-style variety trials, in

which 0.3-0.5 acre strips are planted with a check inserted periodically across the plot. lowa
State has been providing quality analyses for these plots.

Table 1 summarizes the plots involved. Weather conditions and planting dates caused
abnormally large variations. Certain areas experienced severe drought in 2001.

Plans for 2002: Continue data collection; expand the placement of weather
stations; and, correlate weather variables with composition and agronomic performance.



Table 1. Grain quality and yield data for county plots 2001.
Protein Oil Starch Density Test Weight Yield
County n (%) (%) (%) (glem?) (Ib/bu) (bu/a)
(range) (range) (range) (range) (range) (range)
Corn Plots
Adair 27 6.7 3.7 60.0 127 56.9 109.5
(5.8 - 8.4) (3.2 - 4.4) (56.6 - 61.3) (1.24 - 1.30) (55.8 - 58.6) (87.4 - 129.5)
Benton - 8.0 3.7 58.9 127 57.7 180.5
(6.5 -9.3) (2.7 -4.2) (57.3 - 60.3) (1.24 - 1.32) (54.1 - 59.1) (106.1-221.4)
Blackhawk | 50 73 37 58.9 1.25 55.8 188.6
(6.3 - 8.0) (3.0 - 4.2) (57.7 - 60.2) (1.23 - 1.29) (53.6 - 59.1) (151.6 - 211.9)
Bremer 51 75 3.7 59.5 1.26 58.6 1875
(6.4 - 8.4) (3.3 - 4.0) (58.3 - 60.6) (1.23 - 1.29) (56.3 - 61.3) (156.6 - 208.5)
Cass 57 85 3.7 58.5 1.28 58.4 167.2
(6.9 - 10.1) (3.1-4.1) (56.6 - 59.7) (1.25 - 1.31) (56.6 - 61.0) (1435 - 187.7)
Clay 120 7.7 41 58.2 1.25 54.9 130.7
(6.4-9.1) (3.1-5.9) (56.0 - 59.9) (1.20 - 1.29) (50.8 - 57.8) (93.7 - 173.7)
owa 26 8.0 34 56.9 1.25 55.5 195.0
(7.0-9.1) (2.6 - 3-9) (55.4 - 58.3) (1.23 - 1.27) (53.1 - 58.6) (175.0 - 208.2)
Tones , 7.8 3.0 57.7 1.24 55.0 217.2
(7.3-8.3) (2.7 - 3.3) (57.3 - 58.0) (1.22 - 1.25) (54.0 - 56.0) (216.6 - 217.8)
Lo o 7.4 34 61.1 1.29 59.0 155.4
(6.9-7.8) (3.2-3.6) (60.7 - 61.4) (1.27 - 1.30) (58.5 - 59.7) (145.7 - 169.9)
i o8 7.2 37 58.9 1.25 56.9 183.6
(6.1 - 8.6) (3.0 - 4.4) (57.3-60.2) (1.22 - 1.28) (535 - 60.4) (160.7 - 204.2)
oalo Alto " 8.3 3.6 57.7 1.25 54.4 1675
(7.2-9.1) (3.2 - 4.1) (56.1 - 59.3) (1.22 - 1.28) (50.5 - 59.5) (138.8 - 192.1)
Wright o 7.6 36 60.6 127 56.1 1456
(7.0 - 8.5) (3.2-4.2) (59.5 - 61.7) (1.25 - 1.29) (54.1-57.7) (131.3 - 165.7)
Soybean Plots
Fiber (%)
(range)
. 345 19.1 5.0 439
Adair 20| (336-357) | (185-19.8) (4.9-52) (39.1 - 49.7)
) 341 18.9 5.2 45.0
Adair RR 27| (328-352) (18.2 - 19.6) (4.9 - 5.4) (37.5-51.7)
35.3 185 5.1 55.0
Blackhawk RR | 41 | 339" 37 4 (16.8 - 19.3) (4.8 - 5.4) (50.1 - 59.1)
Bremer . 36.1 18.1 4.9 52.6
(34.7-37.2) (17.1-19.0) (4.7 -5.2) (45.9 - 65.2)
354 18.1 5.0 51.3
Bremer RR 45 1 (346-36.1) (17.3 - 18.8) (4.8 -5.3) (43.8 - 59.2)
33.0 18.7 5.3 15.1
Butler RR 9 (31.5 - 35.0) (17.7 - 19.3) (4.9 - 5.5) (135 - 17.5)
334 19.8 5.4 56.6
Cass RR 3 | (316-352) | (183-207) (5.1 - 5.6) (52.9 - 63.7)
Clay 20 35.4 177 55 44.0
(34.2 - 36.9) (16.6 - 18.7) (5.1-5.8) (317 - 49.1)
35.4 17.9 55 48.1
Clay RR 0| (342-36.9) (16.4 - 19.5) (5.1-6.3) (37.5 - 55.4)
Tones 20 35.9 17.0 5.2 26.6
(34.6 - 37.3) (16.1 - 17.6) (5.1-5.3) (18.7 - 34.9)
i 18 35.6 18.6 5.0 60.1
(34.7 - 36.6) (175 - 19.4) (4.9 -5.2) (53.1 - 68.0)
. 35.2 19.0 5.1 58.1
Linn RR 61 | (33.7-364) (17.5 - 20.0) (4.8 -5.3) (49.5 - 64.5)
35.1 18.0 5.2 56.4
Palo Alto 82 1 (341-363) | (17.0-18.7) (4.9-55) (473 - 62.3)
) 355 175 5.1 432
Wright RR 41 (336-36.8) (16.9 - 18.4) (4.8-5.2) (35.1 - 51.2)

Corn data basis 15% moisture; soybean data basis 13% moisture.
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NC-213 Progress Report for 2001

From: University of Nebraska-Lincoln
Department of Food Science & Technology

By:  Jackson, D.S.

NC-213 Obijective: A Procedure: 1a

Project Objectives: Characterize and identify corn hybrids and experimental (exotic)
germplasm with superior end-use properties for wet milling, dry milling, and alkaline cooking
(for tortillas and corn snacks).

Results for 2001: Five white corn hybrids were processed (nixtamalized) using 10
different processing conditions; tortillas were prepared to establish relationships between corn
composition, physical characteristics, and nixtamalization process or product properties. Corn
hybrids were characterized by proximate analysis and by measuring Stenvert hardness,
Wisconsin breakage, percent floaters, TADD overs, thousand-kernel weight, and test weight.
Corn characteristics were correlated with process and product variables (effluent dry matter loss
and pH; nixtamal moisture and color; masa moisture, color, and texture; and tortilla moisture,
color, and rollability). Process and product variables such as corn solid loss, nixtamal moisture,
masa texture, and tortilla color were influenced not only by processing parameters (cook
temperature, cook time, and steep time) but also depended on corn characteristics. Significant
regression equations were developed for nixtamalization dry matter loss (P < 0.05, r2 = 0.79),
nixtamal moisture (P < 0.05, r2 = 0.78), masa gumminess (P < 0.05, r2 = 0.78), tortilla texture (P
< 0.05, r2 = 0.77), tortilla moisture (P < 0.05, r2 = 0.80), tortilla calcium (P < 0.05, r2 = 0.93),
and tortilla color a value (P < 0.05, r2 = 0.87). It can be concluded that, although processing
variables primarily affect nixtamalization and product characteristics (overall larger contribution
to regression r2 values), several factors, such as corn composition and hardness characteristics,
critically influence nixtamalization. It is important to understand such relationships for proper
selection of corn hybrids suitable for specific nixtamalization needs.

Plans for 2002: Additional research efforts will focus on developing small-scale
tests, suitable for breeders samples, that allow prediction of alkaline processing characteristics.
In addition, sorghum will be incorporated into some of our studies.

Publications:

Sahai, D., J.P.Mua, I. Surjewan, M.O. Buendia, M. Rowe, and D.S. Jackson. 2001. Alkaline
processing (Nixtamalization) of white mexican corn hybrids for tortilla production:
Significance of corn physico-chemical characteristics and process conditions. Cereal
Chem. 78(2):116-120.

Impacts: Issue: Although alkaline cooking (nixtamalization) is one of the
major uses of food-grade corn, identification of corn traits that impact processing characteristics
continues to be lacking. Although additional study is required, the publication cited in this report
outlines several corn traits that result in superior nixtamalization properties. Major corn
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purchasers for this industry have already begun to test for these traits when applicable to their
process.

What Was Done: Corn with various traits has been alkaline cooked in a near-
commercial size processing facility. Key traits that influence processing characteristics have
been identified.
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NC-213 Progress Report for 2001

From: Purdue University
Agricultural & Biological Engineering

By:  Maier, D.E.
Reising, J.D.
Day, K.M.
DeVillez, P.
Christmas, E.

NC-213 Objective: A Procedure: la

Project Objectives: To develop and maintain a database of intrinsic quality properties
and end use value of corn hybrids and soybean varieties for Indiana.

Title: Intrinsic properties and end use value determination for corn and
soybeans.
Results for 2001: This project has focused on (1) the quantification of composition

(protein, oil and fiber) and end use value of soybean samples collected as part of the
Performance of Public and Private Soybeans in Indiana between 1996-99, and soybean samples
collected from selected county plots and farmers' fields in 1998-1999 in Southwest Indiana, and
(2) the development of premium schedules for soybean protein and oil content based on regional
differences of production in Indiana over multiple years. Preferable soybean varieties for farmers
and processors that add value due to their combined higher agronomic and processing yield
could not be identified primarily because the top selling varieties were significantly under
represented in the four year data set of the Performance of Public and Private Soybeans in
Indiana. The sum of protein and oil (P+O) was found to be a useful indicator of processing value.
The southeast part of the state had consistently the most valuable soybeans (with respect to P+0O)
compared to the other four regions. Based on data from farmers' fields in Southwest Indiana, an
earlier planting date showed a positive correlation on agronomic yield and end use value. Also,
yield had 8-35 times greater variability throughout a field compared to composition, thus
samples taken from trucks were statistically representative of each field in terms of processing
value. A component pricing system for commodity soybeans for five Indiana regions was
developed that could be used as a model to pay value added premiums based on composition
analysis at the first point of sale. The development of separate protein and oil premium schedules
indicated that producers could capture over $2 million in value-added premiums a year if they
received 10% of the theoretical added value in soybeans grown in Indiana. Future premiums
would serve as an incentive for farmers to select soybean varieties based on agronomic yield and
end use value. The delivery of soybeans with more uniformly higher protein and oil contents
would also benefit soybean processors by improving their product yields and processing
efficiencies.

Plans for 2002: Expand the analysis of corn and soybean samples from Indiana
private, county and statewide variety test plots.
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Quantify the Estimated Processed Value (EPV) per bushel for corn and soybean samples.

Confirm observed trends over multiple years and maximize the end-use value through better
variety selection and improved site-specific farming practices.

Publications:
Reising, J.C. 2001. Analysis of soybean composition variation and end use value determination
in Indiana. Unpublished M.S. Thesis, Purdue University, West Lafayette, IN.

Issues: The value-added chain is driven by end users, who consider a grain
or oilseed of higher value if a specific attribute (trait) is produced and delivered with a consistent
quality in sufficient quantity. With the availability of near infrared whole grain analyzers at the
first point of sale to rapidly quantify desired quality traits, such as composition (protein, oil,
starch, fiber), the traditional grade-based marketing system is being converted to one based on
traits. During this transition period it is critical for producers and handlers to learn how they can
maximize end use value of their crops.

What Was Done: Through input from producers, handlers and processors who are
part of our Grain Quality Liaison Committee, the Purdue University Grain Composition Analysis
Service was established. The project has actively promoted the adoption of near infrared
transmittance scanners (NIRT), analyzed samples from private and public plots to establish a
data base of compositional traits, and educated Indiana grain and oilseed producers about the end
use value of their crops.

Impacts: The Grain Composition Analysis Service has analyzed over 35,000
corn, soybean, soybean meal and wheat samples free of charge to Indiana producers and handlers
since October 1996, including samples from high oil corn contracts paying Indiana farmers over
several $100,000 in premiums. The efforts of the service have also resulted in the establishment
of a public database (accessible via the world wide web) of composition values for county corn
and soybean variety plots (in collaboration with county extension educators) and statewide
variety trials. Over 5,000 Indiana producers, handlers and processors have been made aware of
the value of intrinsic traits from Indiana crops during more than 50 extension education meetings
and field days during the past five years, and through press releases and extension publications.
The economic gain in marketing specific quality traits to Indiana corn and soybean producers is
significant. The Grain Composition Analysis Service received a Blue Ribbon Award as an
innovative extension method in the 1999 ASAE Educational Aids Competition.

Funding Sources:
Indiana Commissioner of Agriculture Value Added Grant Program, Consolidated Grain & Barge
Company

Contacts:
Dirk Maier, Department of Agricultural and Biological Engineering, Purdue University, Phone:
765-494-1175, Fax: 765-496-1356, e-mail: maier@ecn.purdue.edul
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NC-213 Progress Report for 2001

From: The Ohio State University
Ohio Agricultural Research and Development Center
Department of Horticulture and Crop Science

By:  Pratt, R.C.

Thomison, P.R.

Beuerlein, J.E.
NC-213 Objective: A Procedure: la
Project Objectives: Determine the effects of genetic traits, climatic factors, agronomic

practices, pest populations, machine harvesting, and drying on the quality of cereals and oilseeds.

Results for 2001: One grain sample of each soybean cultivar entered in 1 test in the
appropriate maturity region, and 3 samples of each maize hybrid in 1 test within each of three
regional tests, were analyzed using the Tecator 1225 whole grain near-infrared transmittance
analyzer and Compositional Systems System One calibrations. Two hundred and sixty-nine
corn, and 190 soybean compositional values from the respective state variety performance tests
are reported in tables 1-2. The data show highest corn protein levels were again observed in the
Southwestern and West Central regional test. While protein and oil concentration were similar
to those of last year, starch values showed a nearly a two point increase this year in the southwest
and western region trial. Roundup Ready and conventional soybean grain quality characteristics
were nearly identical, with the Roundup Ready beans showing a wider range in both protein and
oil concentration. Average oil and protein concentrations were slightly higher in 2001 than in
2000. Normal varieties tended to have a larger seed size (10% fewer seeds per pound) than
Roundup Ready varieties.

Plans for 2002: A database documenting regional and seasonal variations in
compositional data in Ohio will be generated.

Publications:

2001 Ohio Corn and Soybean Performance Trials. Ohio’s Country Journal, November 2001.
Dept. of Horticulture and Crop Science: Soybean Series 212 and Corn Series 215
available at http://www.ag.ohio-state.edu/~perf.

Issues: New market opportunities are being created by the sale of specialty
hybrids with value-added traits such as elevated grain protein or oil composition. Objective
evaluations are needed so that producers will know the compositional characteristics, as well as
the agronomic characteristics, of cultivars. Information is also needed to ascertain trends
attributable to season or region of production.

What Was Done: Grain samples of varieties included in soybean and maize
performance tests were analyzed and reported. Producers and seedsmen now have an
information base from which to evaluate the value of different cultivars for various end-uses.
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Impacts: Greater awareness of grain compositional traits of varieties has
been created. Linkages between producers and end-users of value-added crops have been
fostered.

Funding Sources:
Ohio Agricultural Research and Development Center

OSU Extension

Contacts:
Rich Pratt, NC-213 Ohio Representative, Department of Horticulture and Crop Science,
OARDC/OSU, T: 330-263-3972, F: 330-263-3887, email: pratt.3@osu.edu.

Thomison, Peter, Corn Performance Test, Department of Horticulture and Crop Science,
OARDC/OSU, T: 614-292-2373, F: 614-292-7162, email: thomison.1@osu.edu.

Beuerlein, James, Soybean Performance Trials, Department of Horticulture and Crop Science,
OARDC/OSU, T: 614-292-9080, F: 614-292-7162, email: beuerlein.1@osu.edu.
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Table 1. Grain Quality of Corn Hybrids in Ohio, 2001.

------- Number-------  ---- Protein % ---  ---------Oil % ----  -------Starch %-----

Region or | hybrids | locations | mean | range mean | range mean | range

location

Southwestern 101 3 8.7 7.7-95 |37 3.3-42 |61.3 |59.8-62.8

and West Central

Northwest 104 3 8.1 7.3-9.4 |37 3.3-40 |61.8 |[60.3-63.4

Northcentral and | 64 3 8.4 76-93 |37 34-41 |6.16 |60.0-63.1

Northeastern

Compositional data are expressed at 15.0% moisture basis.

Table 2. Grain Quality of Soybean Cultivars in Ohio, 2001.

------ Protein % -----  --------- Oil % ------ ----- Seeds/LDb. ----

Entry Type No. of entries mean range mean  range mean range

Roundup Ready 154 41.1 37.8-457 20.9 18.2-22.9 3160 2510 -
3730

Normal 36 41.1 38.3-42.8 20.7 19.4-225 2830 1830 -
3500

Compositional data are expressed at 13.0 % moisture basis.
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NC-213 Progress Report for 2001

From: Texas A&M University
Soil & Crop Sciences Department

By:  Rooney*, LW.

Betran, J.

Waniska, R.D.
NC-213 Objective: A Procedure: la
Project Objectives: Evaluate physical, chemical and processing properties of sorghum

and develop improved food quality sorghums.

Determine differences in alkaline cooking properties of corn and sorghum that relate to kernel
characteristics and physical properties.

Determine alkaline cooking properties of corn hybrids and improved value added types.
Evaluate factors affecting staling of corn tortillas and how to control it.

Determine milling and baking quality of wheat breeding lines.
Results for 2001: Several new sorghum snack foods were developed from identity

preserved US white sorghum in Japan. Commercial sales in Japan continue to expand. The
hybrids used are derived from Atx631XRTx436 released from TAES several years ago.

New white and red tan plant sorghum hybrids with promising properties were identified in white
tan plant hybrid trials grown across the sorghum belt.

Several new earlier maturity food hybrids are nearing commercial reality. Market development
in Asia and Mexico was expanded by the Grains Council with assistance from data obtained in
this project.

NIR and single kernel hardness instruments were used to evaluate sorghum quality. Calibration
equations for NIR data from more than 100 whole kernel sorghum samples were developed for a
Pertin 7000DB.

Milling evaluation of food type sorghums include adjustment of the milled product yields to a
constant acceptable color. This clearly indicated significant differences among food type
sorghums. The Clorox bleach test for tannin sorghums sometimes gives erroneous results for
weathered sorghum. Clear-cut standards must be run since weathered kernels bleach into
discolored kernel that can be improperly classed as tannin sorghum.

Nutraceuticals from tannin and black sorghum brans are promising. Bread with high antioxidant,
soluble and insoluble dietary fiber and omega -3 fatty acid levels was produced by a bread mix
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containing sorghum bran, gluten, flax, barley and other ingredients. It gives a dark natural color
with great taste and texture comparable to variety breads.

Tortillas were produced using corn tortilla equipment from barley flours. Barley tortillas have
excellent flexibility with a significantly different taste that varies depending upon the variety.
Low levels of barley flour give some improvement of texture of dry masa table tortillas, which
are probably related to beta-glucan properties. Amylose and beta-glucan content affect the
tortilla properties of the barley flours.

Corn table tortilla texture was not significantly improved by addition of different levels of
emulsifiers and shortenings. Staling of tortillas is quick and a real challenge to control in a cost
effective manner. Enzymes in combination with other additives look promising but maybe too
costly.

The quality of wheat flour for tortillas is quite different from bread flour quality. A pilot scale
lab test using 1kg of flour was used to determine the tortilla baking properties of several wheat
flours. Significant differences among flours exist that are related to protein content and quality.
Strong gluten flours produce tortillas with reduced diameter and opacity. Leavening affects the
opacity and thickness and keeping properties of flour tortillas significantly. Wheat samples were
evaluated for milling and bread baking quality with emphasis on early generation testing.

Plans for 2002: Evaluate factors affecting processing quality of corn and sorghum.
Compare extrusion properties of sorghum with corn and rice. Develop calibration equations for
use of NIR on whole grains of sorghum, maize and their products, e.g., masa, chips, tortillas.
Determine factors affecting the staling of flour and corn tortillas. Determine quality of wheat
samples emphasizing early generation progeny. Test wheat flours and other ingredients for
tortilla quality.

Publications:
Lusas, E. and L.W. Rooney (eds.). 2001. Snack Foods Processing.

Dombrink-Kurtzman, M.A. and L.W. Rooney. 2001. Effect of nixtamalization on fumonisin-
contaminated corn for production of tortillas. Effects of Food Processing Bioactive
Compounds in Foods (In press).

Serna-Saldivar, S.0., M.H. Gomez, and L.W. Rooney. 2001. Food uses of regular and specialty
corns and their dry-milled fractions, chapter 11 in Specialty Corns: Second Edition,
Hallauer (ed.).

Rooney, L.W. and E.L. Suhendro. 2001. Food quality of corn, chapter 3 in Snack Foods
Processing Book, E. Lusas and L.W. Rooney (eds.).

McDonough, C.M., M.H. Gomez, L.W. Rooney and S.O. Serna-Saldivar. 2001. Alkaline-

cooked corn products, chapter 4 in Snack Foods Processing. E. Lusas and L.W. Rooney,
(eds.).
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Huang, D.P. and L.W. Rooney. 2001. Starches for snack foods, chapter 5 in Snack Foods
Processing. E. Lusas and L.W. Rooney (eds.).

Betran, J., A.J. Bockholt, A.J., LW. Rooney. 2001. Blue corn, chapter 10 in: Specialty Corns:
Second Edition, A. Hallauer (ed.).

Waniska, R.D. 2001. Evaluation methods and quality control for snacks, chapter 24 in Snack
Foods Processing Book. E. Lusas and L.W. Rooney (eds.).

Beta, T., H. Corke, L.W. Rooney and J.R.N. Taylor, J.R.N. 2001. Starch properties as affected
by sorghum grain chemistry.

Beta, T., H. Corke, L.W. Rooney, J.R.N. Taylor. 2001. Effect of steeping treatment on pasting
and thermal properties of sorghum starches

Waniska, R.D., F.P. Bejosano, A. Chandrashekar, J. Jayaraj, J. Jeoung, S. Krishnaveni,
G.H..Liang, S. Muthukrishnan, and R.T. Venkatesha, 2001. Antifungal proteins and
other mechanisms in the control of sorghum stalk rot and grain mold.

Beta, T., L.T. Marovatsanga, L.W. Rooney, and J.R.N. Taylor. 2001. Effect of chemical
treatments on polyphenols and malt quality in sorghum. (in press).

Thesis and Dissertation:
Chinnapha, N. August 2001. Effects of amylose and amylopectin on quality of rice noodles. MS
Thesis. Texas A&M University, College Station, Texas.

Gordon, L.A.. December 2001. Utilization of sorghum brans and barley flour in bread. MS
Thesis. Texas A&M University, College Station, Texas.

Mitre-Dieste, M. December 2001. Barley tortillas and barley flours in corn tortillas. MS Thesis.
Texas A&M University, College Station, Texas.

Kelekci, N.N.. August 2001. The effects of flour types and storage temperatures on the staling
of wheat flour tortillas. MS Thesis. Texas A&M University, College Station, Texas.

Zelaya, N. May 2001. Characterization of tortillas and tortilla chips from sorghum varieties
high in phenolic compounds. MS Thesis. Texas A&M University, College Station,
Texas. 129 pp.

Reports:

Rooney, L.W. 2001. Food and nutritional quality of sorghum and millet, Project TAM-226.
INTSORMIL Annual Report 2001, University of Nebraska, 54 Nebraska Center, Lincoln,
NE 68583 (in press).

Abstracts/Presentations:
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Awika, J.M., LW. Rooney and R.D. Waniska. 2001. Exploring the potential of specialty
sorghum bran fractions as a source of antioxidants. AACC 86th Annual Meeting,
October 14-17, Charlotte, NC

Bejosano, F.P.,, R.R. Klein, LW. Rooney, LW., W.L. Rooney and R.D. Waniska. 2001.
Antifungal proteins in commercial hybrids and elite sorghums. AACC 86th Annual
Meeting, October 14-17, Charlotte, NC.

Bueso, F., L.W. Rooney and R.D. Waniska. 2001. Anti-staling properties of fat in corn tortillas.
AACC 86th Annual Meeting, October 14-17, Charlotte, NC.

Garza-Casso, J.B., L.W. Rooney and R.D. Waniska. 2001. Fumaric acid induced changes in pH
of flour tortillas. AACC 86th Annual Meeting, October 14-17, Charlotte, NC.

McDonough, C.M., Rooney, L.W., E.L. Suhendro. 2001. Effect of freezing on the generation of
artifacts in samples viewed with the environmental scanning electron microscope.
AACC 86th Annual Meeting, October 14-17, Charlotte, NC.

Mitre-Dieste, C.M., N.P. Ames, N.P., LW. Rooney, R.D. Waniska. 2001. Barley tortillas:
effects of amylose and beta-glucan content. AACC 86th Annual Meeting, October 14-
17, Charlotte, NC.

Suhendro, E.L., D.G. Gualberto, C.M. McDonough, R.D. Waniska, L.W. Rooney. 2001. The
effect of soy products and dry gluten on corn tortilla properties. AACC 86th Annual
Meeting, October 14-17, Charlotte, NC.

Suhendro, E.L., D.G. Gualberto, C.M. McDonough. 2001. Staling in corn tortillas. AACC 86th
Annual Meeting, October 14-17, Charlotte, NC.

Bueso, F., L.W. Rooney and R.D. Waniska. 2001. Anti-staling properties of vegetable
shortening on corn tortillas. Tortilla Industry Association Seminar, May 20-23, Los
Angeles, CA, section 20.

McDonough, C.M., L.W. Rooney and E.L. Suhendro. 2001. Effect of added gluten on the
structure and staling of corn tortillas. Tortilla Industry Association Seminar, May 20-23,
Los Angeles, CA, section 20.

Suhendro, E.L., C.M. McDonough and L.W. Rooney. 2001. The effect of soy products on corn
tortilla qualities. Tortilla Industry Association Seminar, May 20-23, Los Angeles, CA.,
section 21.

Yeggy, H., C.M. McDonough, L.W. Rooney, E.L. Suhendro, N. Zelaya. 2001. Effects of high

oil and high amylopectin Content on the Texture of Corn Tortillas. Tortilla Industry
Association Seminar, May 20-23, Los Angeles, CA.
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Zelaya, N., L.W. Rooney, E.L. Suhendro, H. Yeggy. 2001. Characterization of table tortillas
from sorghum high in phenolic compounds. Proceedings of the Tortilla Industry
Association Seminar, May 20-23, City of Industry, CA. 22:1-4

Adams, J.L. and R.D. Waniska. 2001. Effect of hot-press dwell time and pressure on wheat
flour tortilla properties. Tortilla Industry Association Seminar, May 20-23, Los Angeles,
CA, section 23.

Cepeda, M., F.P. Bejosano, L.W. Rooney, R.D. Waniska. 2001. Effects of leavening acids and
dough temperature in wheat flour tortillas. Tortilla Industry Association Seminar, May
20-23, Los Angeles, CA, section 24.

Mitre-Diestre, C.M., N.P. Ames, L.W. Rooney, R.D. Waniska. 2001. Barley tortillas: effects of
amylose and beta-glucan content. Tortilla Industry Association Seminar, May 20-23, Los
Angeles, CA, section 27.

Bejosano, F.P., R.R. Klein, L. W. Rooney, W.L. Rooney and R.D. Waniska. 2001. Antifungal
proteins in commercial hybrids and elite sorghums. 2001 Sorghum Industry Conference

& 22nd Biennial Grain Sorghum Research and Utilization Conference, February 18-20,
Nashville, TN, p. 84.

Mitre-Dieste, C.M., J. Awika, L.A. Gordon, L.W. Rooney and E.L. Suhendro. 2001. Cookies
made with sorghum brans high in phenols and catechins. 2001 Sorghum Industry

Conference & 22Nd Biennial Grain Sorghum Research and Utilization Conference,
February 18-20, Nashville, TN, p. 54.

Rooney, W.L., S.D. Collins, D. Pietsch, L.W. Rooney, 2001. The tan plant hybrid sorghum test

- purpose, use and function. 2001 Sorghum Industry Conference & 22nd Bjennial Grain
Sorghum Research and Utilization Conference, February 18-20, Nashville, TN., p. 35-36.

Zelaya, N., L.W. Rooney, E.L. Suhendro and H. Yeggy. 2001. Characterization of table tortillas

from sorghum high in phenolic compounds. 2001 Sorghum Industry Conference & 22nd
Biennial Grain Sorghum Research and Utilization Conference, February 18-20,
Nashville, TN, p. 55.

Proceedings/Presentations:
Awika, J.M., L.W. Rooney and R.D. Waniska. 2001. Exploring the potential of sorghum

phenols as antioxidants. 2001 Sorghum Industry Conference & 22nd Bjennial Grain
Sorghum Research and Utilization Conference, February 18-20, Nashville, TN, p. 103-
107.

Bueso, F., P. Carrillo, J. Medina, L.W. Rooney and E.L. Suhendro, E. 2001. Quality and shelf
stability of alkaline cooked products made with food-type sorghums versus corn. 2001

Sorghum Industry Conference & 22nd Bjennial Grain Sorghum Research and Utilization
Conference, February 18-20, Nashville, TN, p. 116-120.
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Gordon, L.A., J. Awika, LW. Rooney, and E.L. Suhendro and R.D. Waniska. 2001.
Characteristics of breads baked with sorghum brans high in phenolic compounds. 2001

Sorghum Industry Conference & 22nd Bjennial Grain Sorghum Research and Utilization
Conference, February 18-20, Nashville, TN, p. 98-102.

Rooney, L.W. 2001. Food sorghums-perspectives and marketing. 2001 Sorghum Industry

Conference & 22Nd Biennial Grain Sorghum Research and Utilization Conference,
February 18-20, Nashville, TN.

Rooney, L.W. 2001. Future sorghum food and industrial utilization markets. 4th Australian
Sorghum Conference. February 5-8, 2001, p. 40-44.

Rooney, L.W. 2001. White food sorghum technology. US Grains Council, Sorghum Food
Product Development Project Seminar, June 19-21, Tokyo, Japan.

Issues: Sorghum quality for food is alleged to be inferior and sorghum is
used only as livestock feed in the Western Hemisphere. Sorghum food quality must be improved
to capture food and ingredient markets.

Corn quality for alkaline cooking and tortilla staling. Fresh corn tortillas have excellent taste and
texture but most consumers have never tasted a fresh tortilla. Methods to maintain texture and
taste during storage are needed.

What Was Done: New sorghum hybrids with significantly improved food
characteristics were developed by incorporation of genetic material from the world collection.
We devised methods to evaluate sorghum milling and food properties that were used to select
food types of sorghum.

New methods to measure texture and other changes during staling of corn tortillas were devised.
These methods were applied to determine factors affecting staling of corn tortillas. Addition of
5% native soy flour enhances tortilla rollability, flexibility, and nutritional value significantly.

Impacts: The new sorghums are being grown by some producers who have
received from 10 to 25 cents per bushel more for the grain. The high yields under irrigation
combined with slightly higher grain prices have encouraged producers to plant food sorghums.
Value added products for ethnic and dietary markets are being sold with excellent results. A
source of good quality sorghum is available for use in food and feed products. Applications in
bakery products, brewing, etc. are feasible with the new grain types. Additional new earlier
maturing hybrids are required for wider applications. Information and grain samples were
supplied to potential Japanese food processors by US Grains Council. L. Rooney provided
technical assistance in Japan and Mexico. New markets for food sorghum are possible.

The understanding of what happens during staling will lead to improved flavor and texture of

tortillas which could significantly increase their consumption since they are low in fat and
contain significant levels of calcium and fiber. Our techniques for evaluation of alkaline cooking
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properties of maize are used by seed companies, corn suppliers, dry masa processors, snack
producers, and tortilla and snack food companies to secure optimum quality corn for processing.
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NC-213 Progress Report for 2001
From: National Center for Agricultural Utilization Research, USDA
Agricultural Research Service
Peoria, IL

By:  Wicklow, D.T.

Gardner, HW.
NC-213 Objective: A Procedure: 1a; 1b
Project Objectives: Improve corn resistance to Aspergillus flavus and aflatoxin.
Results for 2001: The aflatoxin and fumonisin in grain at harvest is found

concentrated at high levels in a relatively few corn kernels and our research seeks to accurately
identify and remove these toxin-contaminated kernels from contaminated grain lots. ARS
Scientists in Manhattan, KS, in collaboration with an ARS scientist in Peoria, IL, obtained near
infrared spectra for corn kernels with symptoms of Aspergillus flavus or Fusarium verticillioides
infection, and also asymptomatic kernels. After spectra acquisition, each kernel was analyzed for
aflatoxin or fumonisin. More than 97% of the aflatoxin contaminated kernels were correctly
classified as containing either high (> 100 ppb) or low (< 10 ppb) levels of aflatoxin and nearly
100% of the fumonisin contaminated kernels were correctly classified as containing high (> 100
ppm) or low (< 10 ppm) levels of fumonisin.

Plans for 2002: Determine if resistance to seed coat tearing contributes to the
demonstrated aflatoxin resistance of several corn varieties, in collaboration with D.G. White,
University of Illinois.

Investigate the potential importance of endophytic fungi antagonistic to A. flavus in confounding
the interpretation of corn varietal trials for aflatoxin resistance, in collaboration with D.G. White,
University of Illinois.

Describe novel anti-fungal metabolites produced by corn endophytes, in collaboration with J.B.
Gloer, University of lowa.

Classify corn kernels infected by several common species of kernel rotting fungi that do not
produce aflatoxin or fumonisins and acquire near infrared spectra to be used in building
computer models for automatic detection and segregation of mycotoxin contaminated grains, in
collaboration T. Pearson, ARS, USGMRL, Manhattan, KS.

Publications:

Calvo, A.M., HW. Gardner, and N.P. Keller. 2001. Genetic connection between fatty acid
metabolism and sporulation in Aspergillus nidulans. Journal of Biological Chemistry
276:25766-25774.

Gardner, HW. and M. Grove. 2001. Method to produce 9(S)-hydroperoxides of linoleic and
linolenic acids by maize lipoxygenase. Lipids 36: 529-533.
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Wicklow, D.T. and C.P. Kurtzman. 2000. In Memorium - Clifford W. Hesseltine (1917-1999).
Mycotoxins. 50: 1-2.

Issues: In the Midwestern corn belt, the bulk of the U.S. corn crop is at
risk during sporadic outbreaks of aflatoxin contamination of preharvest corn (Zea mays L.).
Aflatoxin is a metabolite produced by the fungus Aspergillus flavus. The overall goal of this
research program is to attempt to control A. flavus infection of pre-harvest corn through an
integrated approach to disease management. Procedure la evaluates corn genotypes for
resistance to kernel infection and aflatoxin; Procedure 1b investigates the potential role of
soybean lipoxygenase products in suppressing aflatoxin production in transgenic corn (this work
was not continued following the retirement of H.G. Gardner in 2001).

What Was Done: Calibrations were developed based on NIR spectra that allow for
the accurate detection of individual aflatoxin or fumonisin contaminated kernels within a grain
bulk. The data will be used in building spectral and other features of classification into computer
models for automatic detection and segregation using high volume commercial optical sorters for
grains and oil seeds.

Impacts: The ability to accurately classify individual aflatoxin or fumonisin
contaminated kernels, including those with symptomless infections presents opportunities for
detection of these grains in a variety of applications including the rapid evaluation of grain
samples from corn variety trials for mycotoxin resistance.
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NC-213 Progress Report for 2001

From: Kansas State University
Department of Grain Science and Industry

By:  Herrman, T.J.

Bramble, T.

Loughin, T.
NC-213 Objective: A Procedure: 1b
Project Objectives: Analyze the protein variability among individual kernels within a

head, between plants, locations within a field, fields, and cultivars. These results will enable us
to: 1) Assess the best sampling strategy for identifying protein variability during harvest and 2)
Establish realistic goals for controlling wheat quality variation through segregation.

Title: Wheat Protein Variance Component Structure in Kansas
Results for 2001.: A hierarchical sampling design used to map the variance structure
included fields, plots within fields, rows within plots, plants within rows, heads on a single plant,
spikelet position on a single head, and kernels within a spikelet. Individual kernels (10,150)
were collected from 47 fields of Jagger, 2137, lke, and TAM 107 and evaluated for protein
content using an SKCS 4170 system equipped with single kernel diode array near infrared (NIR)
system. Five hundred kernels were selected as the model development set and reference protein
content was determined using a Leco combustion nitrogen analyzer. The resulting model had a

standard error of cross validation (SECV) of 1.21% and r2 = 0.84. The model was most accurate
with Jagger kernels where the SECV was 0.93%, and r> = 0.90. It was least accurate with TAM
107 kernel where the SECV was 1.52%, r* = 0.85

The kernel protein variance component analysis revealed that all components except spikelet
were statistically significant (P< 0.05) for varieties Jagger, 2137, and lke. For TAM 107, the
field and plant components were not significant, however, the remaining components were
significant (P< 0.05). We found that the field and plot components contributed the greatest
amount of variance within the hierarchy for Jagger, 2137, and Ike. For TAM 107, plot
contributed the greatest source of variance. The least squares means were calculated for the
fixed effect spikelet position on a head and all four varieties possessed a significant protein
gradient in which the highest protein content occurred at the base of the head and the lowest
protein content at the top.

Another hierarchical sampling procedure was employed in an attempt to measure protein
variability, as it exists in a local wheat-producing region. In total, 276 trucks were sampled from
89 fields located primarily in Stanton and Morton Counties. Six varieties - 2137, Ike, Jagger,
Quantum, and TAM 107, and TAM 110 - were received in a sufficient number of trucks to
warrant inclusion in this study. The analysis of variance for the components Field, Truck, and
Sample resulted in significant contributions to the overall variance as measured at the =0.05
level. Estimates of the protein variance for the six varieties included in this study were
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calculated with the greatest variance occurring among fields and decreasing proportionately
through the Truck and Sample components.

Plans for 2002: Complete data analysis for 2001 harvest results and develop
sampling recommendation.

Publications:
Bramble, T., T.J. Herrman, T. Loughin, and F. Dowell. 2001. Single kernel protein variance
structure in commercial fields in western Kansas. Crop Science, accepted.

Bramble, T. 2001. Wheat protein variance components in a commercial production system M.S.
Thesis, Dept. of Grain Science and Industry, Kansas State University.

Issues: Controlling variability is an important step in improving wheat
quality. This study provides a current assessment of the amount of variation that exists in a
commercial wheat production system.

Impacts: The results of this study are being used to develop sampling and
marketing plans for identity preserved wheat.

Funding Sources:
Kansas Wheat Commission, Kansas Dept. of Commerce and Housing Ag. Product Development
Division, Kansas Agricultural Experiment Station.

Contacts:
Tim Herrman, Department of Grain Science and Industry, phone: (785) 532-4082,
tih@wheat ksu.edul
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NC-213 Progress Report for 2001

From: Kansas State University
Department of Grain Science and Industry

By:  Herrman, T.J.
Shroyer, J.P.
NC-213 Objective: A Procedure: 1b

Project Objectives: Maximize the value of new hard white (HDWH) wheat cultivars
developed by the Kansas Agricultural Experiment Station. Recent activities include: 1) Conduct
farmer focus groups to assess reasons for deciding whether or not to plant HDWH and 2)
Improve hard white wheat yield and quality through identifying the blend of two varieties (Trego
and Betty) that optimizes agronomic and processing performance.

Title: Hard White Wheat Commercialization in Kansas

Results for 2001.: A partial analysis of variance (ANOVA) are presented are
presented in Table 1. The least square means for significant main effects and two-way
interactions indicate that a minimum of 30 percent Betty is necessary in a Trego:Betty blend to
augment loaf volume and maintain satisfactory yields.

Table 1. ANOVA results for mixture experiment.

Variable Model Pr>F | R-Square Loc Pr>F | Blend Pr>F | Loc*Blend Pr>F
Protein Diff | <.001 0.62 0.02 <.001 0.68

Test Wt. Diff | .046 0.48 0.004 0.33 0.11

Yield Diff <.001 0.62 0.002 0.10 0.002

Flour Diff 0.07 0.46 <.001 0.27 0.58

Volume Diff | 0.42 0.37 0.94 0.04 0.77

Plans for 2002: Repeat Field Test: Agronomic performance of Betty and Trego
blends will be evaluated for a second year at the same four locations in western Kansas. Single
variety checks for Trego and Betty will be included at each site. Total grain yield, test weight,
and single kernel characterization measurements will enable us to assess agronomic and
economic benefits derived from blending.

Processing Performance Evaluation: Milling, dough testing, and baking performance evaluations
for each blend will enable us to assess the effect of field blends on end-use performance. Flour
extraction measures involve milling 1000 g wheat on a Quadramat Senior laboratory mill. Flour
water absorption and tolerance will be measured on a Brabender Farinograph. Bake tests will be
performed using the 100 g straight dough pup-loaf technique.
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Publications:

Eberle, B, J. Shroyer, and T. Herrman. 2001. Factors affecting decisions by producers whether
or not to plant white wheat in western Kansas. Internal document, Kansas State Univ.
Manhattan.

Issues: The transition of Kansas wheat production from hard red winter
(HRW) to the hard white (HDWH) class involves overcoming several economic constraints. The
limited number of varieties increases producer risk, particularly, as it relates to disparities in
grain yield and quality. The HDWH variety Betty tends to display a higher protein content
compared to Trego while Trego displays superior yield potential. Combining these traits into a
single field through mixing seed to pre-determined ratios offers the possibility of achieving high
yield, good protein content, and good protein quality.

Thus, the purpose of this study involve