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Progress and Qutcones:
4. Acconplishnents

01 Devel opnent of inproved wheat gernplasm Weat producers, mlling and baking
i ndustries, and overseas custoners require high standards in the quality of wheat to
meet their evolving needs. ARS researchers in Fargo, ND contributed wheat end-use
quality data that helped lead to the devel opment of inproved wheat gernplasm and
subsequent rel ease of new cultivars of spring and durum wheat bred for comercia
production. They provided over 40 different tests related to the physical and
bi ochemical quality traits of the wheat kernel and related mlling performance, flour
semol i na, dough, baking, and spaghetti processing on over 4000 samples of hard spring,
and durum wheat lines that were subnmitted by public and private wheat breeders and
cooperating scientists. As a result, new spring wheat cultivars were released in
2009/ 10 that provide farmers, industry, and consuners with high quality wheat.

306 1 A 2010

02 Quality of refrigerated dough made fromhard red spring wheat. Products obtained from
refrigerated doughs account for greater than $1.7 billion per year in sales in the US
and they are one of the fastest growi ng segnents of the ready-to-use, grain-based food
i ndustry. Refrigerated storage of bread dough products can result in undesirable
dough syruping (water separation). ARS researchers in Fargo, ND, in collaboration with
North Dakota State University, investigated the effects of wheat cultivar and grow ng
envi ronnment on dough syruping during refrigerated storage in relation to xyl anase
activity (a plant cell wall or sugar degrading enzyne activity) in hard red spring
wheat. They discovered that growi ng environment had a greater inpact on enzyme
activity and dough syruping than cultivar of wheat. Some cultivars were consistently
| ower in apparent enzyme activity and dough syruping across all grow ng environments.
The results indicate that certain cultivars grown in relatively dry environments
across the prine hard red spring wheat grow ng region can be used in refrigerated
dough fornulations. This information will help mllers and wheat breeders segregate
cultivars for refrigerated dough production

306 1 A 2010
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Terminate in Two Months? No

Progress and Qutcones:
4. Acconplishnents

01 Devel opnent of inproved wheat gernplasm Weat producers, mlling and baking
i ndustries, and overseas custoners require high standards in the quality of wheat to
meet their evolving needs. The Hard Red Spring and Durum Wheat Quality Laboratory
(WQL) in Fargo, ND contributed wheat end-use quality data that helped lead to the
devel opnment of inproved wheat gernplasm and subsequent rel ease of new cultivars of
spring, winter, and durum wheat bred for commercial production. The WQL provided over
40 different tests related to the physical and biochenical quality traits of the wheat
kernel and related mlling performance, flour, senolina, dough, baking, and spaghetti
processi ng on over 4000 sanples of hard spring, hard winter, and durum wheat |ines
that were submitted by public and private wheat breeders and cooperating scientists.
The inpact lies in the release of 5 experinental lines of spring wheat, which included
the cultivar Brick.

306 1 A 2000

02 Mol ecul ar wei ght distribution (MAD) of proteins in hard spring wheat: relationship to
quality paraneters and intra-sanple uniformty. ARS scientists and staff at the Weat
Quality Lab in Fargo, ND found that certain protein fractions from wheat were
associ ated with bread-naking paraneters. Specifically, sodium dodecyl sulfate (SDS)
unextract abl e high nol ecul ar wei ght polyneric proteins were identified to have
positive effects on percent vitreous kernel content and bread- maki ng parameters,
including mix time and bread | oaf volune. Intra-sanple uniformty in protein MAD and
kernel characteristics were estimated fromthree kernel subsanples which were
separated according to single kernel protein content within individual wheat sanples
by a single-kernel near-infrared sorter. Intra-sanmple uniformty in protein MAD did
not differ greatly anong wheat sanples. The results of this research provide
informati on on the functional effects of protein fractions on wheat kerne
characteristics and breadmaking quality and their intra-sanple uniformty. The
information will assist segregation of wheat breeding lines that have consi stent and
i mproved breadnmaki ng quality.

306 1 A 2000
306 1 B 2000
306 1 C 2000

03 Variation in kernel characteristics and protein nol ecul ar wei ght distribution of
Langdon durum-w | d emmer wheat chronosone substitution lines. TriticumturgidumL.
var. dicoccoides (DI C) provides a useful source of genes to inprove agrononic and
quality characteristics of durum wheat. Research was conducted by ARS scientists in
Fargo, ND to identify DI C chronosones that carry useful genes for quality inprovenent.

Langdon-T. dicoccoi des substitution lines were evaluated for kernel characteristics
and protein nol ecul ar weight distribution (MAD). Chronosone 2A from Pl 481521
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i ncreased kernel weight which resulted in increased senolina yield. Chronosone 6B
from Pl 478742 was found unique in that it led to an increase in sodium dodecyl sulfate
(SDS) insoluble high nol ecul ar wei ght polymeric proteins, which contributed to

i ncreased dough mixing strength. This research provi des wheat breeders with the

know edge for selecting certain durumw | d enmer wheat chronosone substitution |ines
that have a potential gene source to inprove kernel and dough characteristics of durum
wheat .

306 1 A 2000
306 1 B 2000
306 1 C 2000

Chemi cal conponents of flour mll streams and their relationship to dough rheol ogy and
breadmaking traits. The aimof this research was to identify chem cal components that
are inportant for evaluating bread-nmaking quality of flour mll streans (FMsS). Sul fur
quantity was identified to be inmportant for quality evaluation of FM5 as it had
greater correlations with dough rheol ogy and breadmaki ng properties than nitrogen
quantity. Sodi um dodecyl sulfate (SDS) unextractable polynmeric protein fractions were
also identified to be inmportant as they have significant associations w th dough

rheol ogy and breadmaking traits in FM5. Free asparagine, which is a primry precursor
responsible for formation of potentially carcinogenic acryl am de during baking, was
found at high levels in the third break and third reduction FMS. Ratio of nitrogen to
sul fur was significantly correlated with free asparagi ne concentration in FMS

Results fromthis research provide information for nore precise blending of FM5 in
commercial flour mlls in order to neet custoner specifications for high quality
flour.

306 1 A 2000
306 1 B 2000
306 1 C 2000

Conpari son between potassium bronmate and ozone as flour oxidants in breadmaki ng. ARS
scientists at Fargo, ND, in cooperation with the durumwheat quality |aboratory at
NDSU, performed research to conpare the efficacy of potassiumbromate with that of
flour ozone treatnment for the inprovenent of breadnaking. Ozone gas treatnent of
flour increased sodi um dodecyl sulfate (SDS) insoluble polyneric proteins which were
known to i nprove dough rheol ogical property. Optinmm ozone treatnment of flour also
i nproved bread quality, which was sinmilar to the effect of potassium bromate.
Information obtained fromthis research will contribute to elimnating the use of

car ci nogeni ¢ potassium bromate in bread- naki ng.

306 1 A 2000
306 1 B 2000
306 1 C 2000
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Progress and Qutcones:
4. Acconplishnents

01 Devel opnent of inproved wheat gernplasm Weat producers, mlling and baking
i ndustries, and overseas custoners require high standards in the quality of wheat to
meet their evolving needs. The Hard Red Spring and Durum Wheat Quality Laboratory
(WQL) in Fargo, ND contributed wheat end-use quality data that helped lead to the
devel opnment of inproved wheat gernplasm and subsequent rel ease of new cultivars of
spring, winter, and durum wheat bred for commercial production. The WQL provided over
40 different tests related to the physical and biochenical quality traits of the wheat
kernel and related mlling performance, flour, senolina, dough, baking, and spaghetti
processi ng on over 4000 sanples of hard spring, hard winter, and durum wheat |ines
that were submitted by public and private wheat breeders and cooperating scientists.
The inpact lies in the release of 7 experinental lines of spring wheat in 2008/ 2009,
whi ch included the cultivars RBO7 and C earfield.

306 1 A 2000

02 Rel ationshi ps of polyneric proteins with dough and bread-naking quality in a
reconbi nant i nbred popul ation of hard red spring wheat. Variation in wheat (Triticum
aestivumL.) polyneric proteins is known to be associated with quality traits. The
composition of polyneric proteins and their associations with dough m xing strength
and bread-making characteristics were investigated in 139 inbred hard spring wheat
lines grown at three | ocations through cooperation with wheat breeders fromthe
Uni versity of M nnesota. Sodium dodecyl sulfate unextractable high nol ecul ar wei ght
polyneric proteins were identified to contribute to enhanci ng m xi ng and breadnaki ng
properties. The results of this research provide information on functional effects of
pol yneric proteins on flour bread making characteristics, and the information will
assi st evaluation of wheat breeding lines for inproved bread naking quality.

306 1 A 2000
306 1 B 2000
306 1 C 2000

03 Rheol ogi cal changes in refrigerated dough during storage in relation to proteins.
Refrigerated dough is a flour-based, unbaked product that is stored between 4-7 °C
Refrigerated storage results in dough deterioration over tine, thus reducing bread
maki ng quality. Changes in rheol ogical properties and associ ated proteins of dough
during refrigerated storage were investigated in cooperation with the Spring Weat
Quality Laboratory at North Dakota State University. Results indicated that wheat
cul tivars showed differences in dough deterioration due to the hydrol ysis of polyneric
proteins and gliadins during refrigerated storage. This research will result in the
sel ection of wheat cultivars that yield dough with inproved tolerance to refrigerated
storage and an understanding of the likely cause and effect of dough deterioration
during refrigeration.
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306 1 A 2000
306 1 B 2000
306 1 C 2000

04 Structural changes of arabinoxylans and their relationships with syruping during
refrigerated storage of dough. Degradation of Arabinoxylans (AXs) has a negative
ef fect on dough quality, specifically causing rel ease of water from dough (dough
syruping) during refrigerated storage. Differences in decrease of nol ecul ar wei ght
and the ratio of arabinose to xylose of AXs were observed during extended refrigerated
st orage anong dough prepared fromdifferent wheat cultivars. Specifically, water
unextract abl e- AXs, whi ch have hi gh water hol ding capacity, were observed to becone
soluble in water due to the decrease of arabinose to xylose ratio during extended
refrigerated storage, which led to the ‘syruping’ condition of the refrigerated dough
This research provi des wheat breeders with the knowl edge needed to sel ect and rel ease
cultivars with inproved refrigerated dough quality.

306 1 A 2000
306 1 B 2000
306 1 C 2000

05 The effect of spring wheat starch properties on flour tortilla quality. Starch
properties affect the end use quality of products nmade fromwheat flour. Flour from
seven wheat cultivars with different starch conposition was tested for starch
properties to assess the inpact on tortilla quality. Tortilla dough exhibited
physi cal characteristics ranging fromsoft and dry to noist and sticky, while
tortillas had unique handling and storage properties related to the starch
conmposition. Results indicated that various |ow anyl ose flour m xtures enhanced
tortilla quality. This information provides wheat breeders with the know edge needed
for selecting cultivars with inproved tortilla-making quality.

306 1 A 2000
306 1 B 2000
306 1 C 2000
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Progress and Qutcones:
4. Acconplishnents

01 Devel opnent of inproved wheat gernplasm Weat producers, mlling and baking
i ndustries, and overseas custoners require continual inprovenent in the quality of
wheat to neet their evolving needs. The Hard Red Spring and Durum Wheat Quality
Laboratory (WQ) contributed wheat end use quality data that hel ped lead to the
devel opnment of inproved wheat gernplasm and subsequent rel ease of new cultivars of
spring, winter, and durum wheat bred for commercial production. The WQL provided over
40 different tests related to the physical and biochenical quality traits of the wheat
kernel and related mlling performance, flour, senolina, dough, baking, and spaghetti
processi ng on over 4000 sanples of hard spring, hard winter, and durum wheat |ines
that were submitted by wheat breeders and cooperating scientists. The inmpact lies in
the release or potential release of 5 experinmental lines of spring wheat in 2007/2008
and the commercial release of the cultivars ‘Briggs’ and ‘Ada’ in 2007. This research
aligns with NP306 Conmponent 1: (Quality Characterization, Preservation, and
Enhancenment, Problem Area la. Definition and Basis for Quality.

02 Extraction of starches fromwheat flours. Extraction of starch fromwheat flour with
high purity is very inportant for starch characterization. Methanol refluxing and
pot assi um hydr oxi de and urea solution were tested to extract starch from wheat flours.
The devel oped procedure resulted in greater starch extraction with higher purity than
conventional dinmethyl sulfoxide extraction, as evidenced by |ower protein and
ar abi nose content. The new starch extraction nmethod will facilitate the
characterization of flour starches using analytical instruments such as HPLC. This
research aligns with NP 306 Conponent 1., Quality Characterization, Preservation, and
Enhancenment, Problem Area 1A: Definition and Basis for Quality, Problem Area 1B:

Met hods to Evaluate and Predict Quality, and Problem Area 1C. Factors and Processes
That Affect Quality.

03 Anal ysis of protein nolecular weight distribution using a narrow bore col um.
Devel opnent of a rapid analytical nethod to anal yze nol ecul ar wei ght distribution of
flour proteins is highly expected to enhance the characterization of protein for flour
quality evaluation, specifically when the sanple set is large. The suitability of a
narr ow bore colum (NBC) (300 x 4.5 mmi.d.) for the rapid analysis of unreduced
proteins in flour by size exclusion HPLC (SE-HPLC) and subsequent eval uation of fl our
quality was tested. A NBC separated proteins in 10 nin at a flowrate of 0.5 nL/nin,
while a regular colum (300 x 7.8 nmi.d.) took 30 min at the sane flow rate.
Chromat ogram data fromthe NBC had higher or sinmlar range of correlations with
quality characteristics when conpared with a regular colum. Application of NBC
technology will facilitate the determination of protein functionality of |arge sanple
sets for flour quality evaluation as well as decrease the consunption of organic
solvents. This research aligns with NP 306 Conponent 1, Quality Characterization,
Preservation, and Enhancenent, Problem Area 1A Definition and Basis for Quality,
Probl em Area 1B: Methods to Evaluate and Predict Quality, and Problem Area 1C. Factors
and Processes That Affect Quality.
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Wheat flour protein and col or characteristics of noodl e dough. Color of noodl e dough
is a very inportant attribute in Asian countries where a major portion of wheat is
consuned for noodl e production. This research was perforned in cooperation with the
Wheat Quality Laboratory at Oregon State University to investigate relationships of
protein conposition and noodl e colors. High nol ecul ar wei ght gl utenin subunit
conposition of wheat protein significantly affected all the measured noodl e
parameters, specifically for the noodl e water absorption and redness of noodl e dough
Protein nol ecul ar weight distribution was also found to affect noodl e characteristics.
Applying nultivariate analyses to SE-HPLC data indicated that calibration nodels to
predi ct fresh noodl e dough redness and yel | owness val ues could be derived. The
results of this research will assist evaluation of noodle making quality of wheat
breeding lines. This research aligns with NP 306 Conponent 1, Quality
Characterization, Preservation, and Enhancenent, Problem Area 1A: Definition and Basis
for Quality, Problem Area 1B: Methods to Evaluate and Predict Quality, and Problem
Area 1C. Factors and Processes That Affect Quality.

Quality characteristics and size exclusion HPLC of protein extracts fromsoft white
wi nter wheat. A better understanding of the rel ationship between nol ecul ar wei ght
di stributions of unreduced grain proteins and end-use quality characteristics of soft
white winter wheat, together with faster nethods for evaluation, would facilitate
devel opment of varieties with better end-use quality. Research was conducted on these
rel ati onships in cooperation with the Weat Quality Laboratory at Oregon State
Uni versity and Western Weat Quality Laboratory, USDA-ARS. Significant associations
of nol ecul ar wei ght distributions of proteins were found with quality characteristics.
Speci fically, high nol ecular weight polynmeric protein fractions were found to have
detrinental effects on soft wheat quality. Prediction nodels were devel oped by the
application of multivariate nmethods to the SE-HPLC data and they expl ai ned over 90 %
of the variation in mxograph water absorption, and cookie diameter and thickness.
The results indicate that protein SE-HPLC data can be enpl oyed in breeding prograns
and industry for the evaluation of soft wheat quality, including mlling properties as
wel | as mixing and baking characteristics. This research aligns with NP 306 Conponent
1., Quality Characterization, Preservation, and Enhancenent, Problem Area 1A
Definition and Basis for Quality, Problem Area 1B: Methods to Eval uate and Predict
Quality, and Problem Area 1C. Factors and Processes That Affect Quality.
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Progress and Qutcones:
4. Acconplishnents

Devel oprment of inproved wheat gernplasm The Hard Red Spring and Durum Wheat Quality
Laboratory (WQ) contributed wheat end use quality data that hel ped lead to the

devel opnent of inproved wheat gernplasm and subsequent rel ease of new cultivars of
spring, winter, and durum wheat bred for commercial production. \Wheat producers,
nmlling and baking industries, and overseas custonmers require continual inprovenent in
the quality of wheat cultivars to nmeet their evolving needs. The WQL provided over 40
different tests related to the physical and biochemical quality traits of the wheat
kernel and related mlling performance, flour, senolina, dough, baking, and spaghetti
processi ng on over 3800 sanples of hard spring, hard winter, and durum wheat |ines that
were submtted by wheat breeders. The inpact lies in the potential release of 2
experinental lines of spring wheat in 2008 and the conmmercial release of 4 spring wheat
cultivars, nanely Kuntz, Faller, Briggs, and Ada, in 2007. This research aligns with
NP306 Conponent 1: Quality Characterization, Preservation, and Enhancenent, Probl em
Area la. Definition and Basis for Quality.
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