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ABSTRACT

The major dietary fibre (DF) components of wheat grain are arabinoxylan (AX) and B-glucan. Both
components vary in their amount, composition and properties in different grain fractions, with white
flour being lower in total fibre than bran but having a higher proportion of soluble fibre. Cereal fibre has
established health benefits, reducing the risk of a number of chronic diseases, including type Il diabetes.
A wide range of wheat germplasm has been screened for natural variation in the amount of AX and we
have analysed four mapping populations to develop molecular markers for high AX to aid exploitation
by breeders.

INTRODUCTION

Wheat is the major staple food in most temperate countries, including Europe and North America, and
consumptionisincreasing globally. It makes a significant contribution to the human diet, providing energy
and protein and also a number of essential or beneficial components, including B vitamins, minerals
and dietary fibre. Cereal fibre has established benefits in reducing the risk of several chronic diseases,
including type Il diabetes, cardiovascular disease and some types of cancer. However, the consumption of
fibre is below the recommended daily intake in most countries. Improving the content and composition
of wheat fibre is therefore an attractive strategy to improve the health of large populations at low cost.

The major dietary fibre (DF) components of wheat grain are the cell wall polysaccharides, particularly
arabinoxylan (AX) which is composed of the pentose sugars arabinose and xylose, and mixed linked
B-glucan whichis a polymer ofthe hexose sugar glucose (Maresand Stone 1973). The EU FP6 HEALTHGRAIN
project reported substantial variation in the amount and composition of these components in bran and
white flour of 150 diverse wheat genotypes (Gebruers et al. 2008) with comparisons of 26 genotypes
grown in 6 environments demonstrating that a high proportion of this variation was heritable (Shewry
et al. 2010). This study also showed that the Chinese cultivar Yumai 34 had the highest contents of both
total and soluble AX. However, this study only sampled a small proportion of the total genetic diversity in
bread wheat and we have therefore determined the dietary fibre content in white and wholemeal flour
in a wider range of germplasm. We have also determined the content of AX in in white flour of several
mapping populations in order to identify QTLs and molecular markers to enable breeders to produce
new elite wheat lines with increased AX content.

MATERIALS AND METHODS

Plant material. The Watkins collection of landraces representing global diversity in the 1920s and 1930s
collected from 32 European, Asian and North African Countries (Wingen et al. 2014). CIMMYT wheat
lines were grown on in Ciudad Obregdn, Sonora, northwestern México, during 2015-2016. The trial was
planted under optimum irrigation through the drip method in flat seedbeds (> 500 mm); and planted in
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flat seedbeds with full basin irrigation. The Yumai-34 x Ukrainka population was developed at ARHAS,
Martonvasar, (Tremmel-Bede et al. 2017). Wholemeal flour was produced using a ball mill (Glen Creston,
Stanmore, U.K.) and white flour as previously described using a Chopin CD1 mill (Anders et al. 2012),
with the 150 um fraction used for analyses.

Pentosan assay. Total pentosan content of wholemeal flour was determined as described by Douglas
(1982) and Finnie et al. (2006).

Monosaccharide analysis. TFA hydrolysis of white flour was as described by Tryfona et al. (2010) and the
monosaccharides analysed by HPLC.

RESULTS AND DICUSSION

Identification of sources of variation in AX

A preliminary survey of the core collection of Watkins landraces (~100 lines) grown at the John Innes
Centre in 2013 showed wide variation in the contents
of total and water-extractable AX (determined as
s o pentosans) in wholemeal flour (Fig. 1).
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Figl_xre 2. Water-extractable AX (detem.ﬁned as the sum o_f ara!:)inose_and xylose) in population of recombinant
white flour of 24 CIMMYT bread wheat lines grown on two sites in Mexico (® Flat seed inbred i f h
beds with drip irrigation and A Flat seed beds with full basin irrigation) in 2015-2016. Inbre Ines rom the

cross Yumai-34 x Ukrainka
(Tremmel-Bede 2017). Analysis of F6 lines of this population grown at Rothamsted in 2012-2013 showed
a linear relationship between total AX and water-extractable AX in white flour (Figure 3). Analysis of
this and several other mapping populations has identified a major QTL for AX in Yumai 34 and the
development of molecular markers that can be used by breeders to facilitate the commercial breeding
of wheat lines with high contents of total and soluble AX fibre in white flour.
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Figure 3. Contents of total and
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