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Concurrent Session 4: Resistant Starch

Controlling starch digestibility for human health
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Rationale —Diet and life-style related illnesses are the maguses of disability and premature death in aftiue
westernised countries and are emerging also intdearn the Asian region with increasing affluencdinesses
such as coronary heart disease, certain cancertai@g bowel) and diabetes are a consequence ofetmy
availability of energy-dense, readily digestibléghty refined foods. Dietary change through altepachasing
practice is an effective means of risk reductiod amodifying the carbohydrate content of foods isimportant
route to achieving this.

Background —Humans possess one intestinal polysaccharidasaylase) which can hydrolyse only starch. All
other polysaccharides (non-starch polysaccharM8®,; major components of dietary fibre) resist hargestion.
High fibre foods are effective in controlling coipsttion and increased fibre consumption is thoughprotect
against colo-rectal cancer. While the importarfciboe is recognised, evidence is emerging thatcktes which are
digested less efficiently by human small intestieatymes may be even more important. The signifeafidibre
arose from population studies showing that groups ate unrefined foods had lower risk of diseass®@ated
with the refined products consumed by affluent omtsvever, it has emerged that the former havesdaiw fibre
intakes but eat large amounts of starch and relgtsmall quantities of animal products (1). Farththeir cooking
practices favoured the generation of resistantistéRS) through retrogradation. RS is that fractrstarch (and
products of starch digestion) which escapes int lirge bowel of healthy humans and retrogradaisom
recrystallization of starch after gelatinisatiorvigg more RS. RS is metabolised by the colonicraifiora
generating short chain fatty acids (SCFA) whichnpote several aspects of visceral function (2). R&inass term,
reflecting the extent of small intestinal starclyedition. Glycaemic response (GR) applied to stadelscribes
measures of the rate of its small intestinal digastSlowing this process gives a lower glycaemitex (GI) and
reduced demand for insulin and is of value in adlig diabetes. GR and RS are related but nobsymous and
limiting both is of clear benefit.

Progress —Engineering starches to control their digestiomisnaportant research target and CSIRO is developing
range of substantiated high RS/low Gl products. @fithese is a novel, hull-less barley cultivar B4Ymax™)
which was produced by Plant Industry. It has adowtal starch content and an increased propodicamylose
and higher dietary fibre. The new barley can beviiporated readily into a range of common procedeseds
including breakfast cereals, bread and other bagmgucts. Wholegrain foods made BARLEYmax™ hawghér
RS and lower GR than those made from standard wdrebairley and also raise large faecal SCFA. Titerla
finding supports a recent intervention showing tiha& combination of RS (22 g/day) and a moderdte fintake
(12g/day) resulted in improved indices of bowellttreeaompared with NSP alone (3). High RS/low glyméeindex
(GI) wheat cultivars are being developed by Footlufas Flagship and a high amylose wheat has beseraged
using RNA interference (RNAI) and shown to havehhRSS in rats (4). Other functional foods are beiegeloped
in p-Health Flagship to assist in the promotiomof function and the prevention of colo-rectal ean©ne of these
is a chemically modified starch which delivers SCEAthe large bowel. It is hoped that these prtgland
ingredients will contribute to improved health dodered disease risk. High throughputvitro screens are also
being developed to facilitate product development.

Future developments —Substantiation of the nutritional attributes of thew products is under way including
establishing their benefits for gut health and warakscular risk factors.
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