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Abstract

Value adding to the oat crop is an important breeding priority in the National Oat Breeding Program.  Because avenanthramides are unique to oat and have antioxidant activities that are of interest for food applications, this research project was initiated.  Genotypic and environmental differences have been characterised for varieties grown in the northern hemisphere, but not for Australian varieties and environmental conditions.  The objective of this research is to determine the magnitude of genotypic differences in Australian oat varieties and to characterise environmental effects at a low and high rainfall site and a site infected with cereal cyst nematode (CCN).  Ten Australian varieties were selected from trials grown at three sites in South Australia: Minnipa, 325 to 350 mm rainfall; Riverton, 450 to 500 mm rainfall; and Winulta, infected with CCN.  The field trials had three replications and the laboratory trial had two replications.  Samples were milled and 250mg of flour was extracted twice in 2.5 mL of 70% acetone for twenty minutes, the extracts combined and 2p, 2c, and 2f avenanthramide concentrations measured by HPLC.  The avenanthramides 2p, 2c, and 2f were identified according to their spectra and position on the chromatogram compared to the synthetic standard, N-[4-hydroxy-3,5-dimethoxy-(E)-cinnamoyl]anthranilic acid (Bratt et al., 2003).  A two-phase experimental design was considered which allows for potential sources of variation from both the laboratory and the field.  Total avenanthramide concentration averaged over the 10 varieties was 24.8µg/g at Minnipa, 22.9µg/g at Winulta, and 15.3µg/g at Riverton.  The variety concentrations for the three avenanthramides ranged from Mitika at 11.56µg/g to Yallara at 28.7µg/g.  Although this is only one year of data, the results indicate that locations with higher levels of biotic and abiotic stress induced higher levels of avenanthramides in the selected varieties.  There are also significant differences in total avenanthramide concentration in the 10 Australian varieties selected for this study.
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