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Hi-maize Resistant Starch and Weight Management

Two books released in the fall of 2010 highlight eating foods contain-
ing resistant starch from natural or added sources as a strategy for
healthier eating and losing weight:

The CarbLovers Diet (from the editors of Health magazine -
www.carblovers.com) and

The Skinny Carbs Diet (from Prevention magazine/Rodale www.skin-
nycarbsdietbook).

We have been getting a lot of questions about resistant starch, par-
ticularly about Hi-maize®, the natural high-amylose resistant corn
starch, which was used in most of the research studies supporting
these two books. Here are the common questions and our answers.

Q. These books link weight loss to resistant starch. Is there really a
connection?

A. Twenty years of research (over 300+ studies, nearly 100 in hu-
mans) on resistant starch, much of it using Hi-maize resistant starch
(see Q&A below: Why is Hi-maize used in so many of the resistant
starch studies?), has demonstrated significant health benefits includ-
ing those related to weight control and glycemic management (in-
sulin and glucose control) as well as digestive health.

Regarding weight management, several human studies show that
people were less hungry or ate less after consuming Hi-maize, cate-
gorized as RS2 (see Q&A below: | heard there are a couple different
types of resistant starch. Do they all have these benefits?):

® A 2009 study out of the University of Minnesota' pub-
lished by Holly J. Willis, Joanne Slavin and team showed people
were less hungry two hours after eating a muffin made with 8 grams
of fiber from Hi-maize compared to muffins made with ~9 grams of
fiber from other types of fiber, such as oat fiber and beta glucan vs. a
low fiber muffin (~2g fiber). Results demonstrated that resistant
starch provided the greatest satiety effects and concluded that not all
fibers influence satiety equally.

® A 2008 study out of Lund University (Sweden) pub-
lished by Anne C. Nilsson in the Journal of Nutrition,? showed in-
creased satiety 10 to 14 hours after consumption of Hi-maize
resistant starch or barley kernel resistant starch.

® A University of Toronto (Canada) research team, led by
G. Harvey Anderson, reported in the American Journal of Clinical
Nutrition® that Hi-maize increased satiety and reduced food intake
when fed two hours prior to a meal compared with high glycemic
maltodextrin (study supported by NSFI).

® A 2010 study from researchers at the University of Sur-
rey (UK) by Drs. Bodinham, Frost and Robertson published in the
British Journal of -
Nutrition' itled, o v
“Acute ingestion of
resistant starch re-
duces food intake
in healthy adults,"
shows the con-
sumption of
Hi-maize can help
individuals eat
10% less food
over 24 hours
without being hungry.
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Human studies also show that Hi-maize may improve insulin sensi-
tivity and help people achieve healthier blood glucose levels. > Be-
cause endogenous insulin (made and secreted from the pancreas) is
strongly believed to impact weight regulation and storage, improve-
ments in this important hormone likely contribute to weight man-
agement as well as glucose control.

Animal studies are also supportive and show positive results regard-
ing body composition (significantly less fat), as well as increased pro-
duction of important satiety hormones. Studies from several groups
have shown that Hi-maize resistant starch results in less body fat in
animal models.® Studies have also shown that Hi-maize resistant
starch increases the production of the satiety hormones glucagon-
like peptide-1 (“GLP-1") and Peptide YY (“PYY") within the large, as
well as small, intestine.” Animal studies are also clearly identifying
the mechanisms of action and are exploring potential interactions
with other dietary components.

Hi-maize resistant starch also contains fewer calories (2-3 kcal/g) than
other starches including flour (4 kcal/g). So, when Hi-maize replaces
some of the flour in foods, the calories in the product are reduced.




Q. How much resistant starch will help me lose weight?

A. While resistant starch is not alone a magic bullet for weight loss,
the research is pointing to its health benefits in general, and potential
benefits, for weight management. However, incorporating an in-
creased amount of resistant starch into an otherwise healthy and
lower-calorie eating plan, balanced with sufficient exercise, may well
help people lose weight and keep it off.

Research published in the Journal of the American Dietetic Associa-
tion® shows that Americans (children and adults) get about 5 grams
of resistant starch per day. Some experts recommend 15 to 20 grams
of resistant starch per day for optimum health benefits. We recom-
mend people start by simply doubling their current intake of resistant
starch, say from the average of 5 grams to 10 grams/day.

Q. I'heard there are a couple different types of resistant starch. Do
they all have these benefits?

A. There are four types of resistant starches. Hi-maize is an all-nat-
ural type of resistant starch isolated from non-genetically modified
high amylose corn called an RS2. Slightly green bananas are another
excellent source of RS2. Legumes, which are an excellent source of
resistant starch, are in the other common category of natural resist-
ant starch, RS1. Resistant starch that is formed when starch-contain-
ing foods are cooked and cooled (think potato and pasta salad, sushi
rice, etc.) is categorized as RS3. Resistant starch can also be made by
chemically treating starch to make it indigestible to humans, which is
called RS4.

Hi-maize has strong scientific evidence (300+ total studies/nearly 100
human) to support its health benefits. In contrast, there isn't nearly
as much known about other types of modified and synthetic resistant
starches (RS3 and RS4) being incorporated into some foods today.
Early studies suggest that modified and synthetic resistant starches
are digested and fermented differently. Future studies will have to
determine their physiological and health benefits.

Q. Why is Hi-maize used in so many of the resistant starch studies?

A. Researchers doing resistant starch research have used Hi-maize
for years because it has been available, it retains the fiber content

when it's put into
foods, assures a
consistent quan-
tity of resistant
starch and allows
the use of high
amounts as it
causes no gas-
trointestinal side
effects even in
large amounts (up
to 45 grams/day). Unlike newer forms of resistant starch, which have
been available only a few years, high amylose corn resistant starch has
been commercially available from National Starch since 1993.
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Q. How can | eat more resistant starch?
A. There are three ways to eat more resistant starch:

® Natural resistant starch is found in common foods such as
legumes (beans and peas), grains and even slightly green bananas.
When cooked and served cold as in salads, several starches including
potatoes, pasta and rice, are especially rich in resistant starch.

® Hi-maize resistant starch is found in a growing number
of supermarket foods such as breads and pastas. Visit
resistantstarch.com for a listing of these products. Hi-maize is all nat-
ural and isolated from traditionally bred (non-genetically modified)
high amylose corn.

® Hi-maize is also available for home cooking through
King Arthur Flour (www.kingarthurflour.com). Just one tablespoon
(approximately 9.5 grams) of Hi-maize mixed into casseroles, hot ce-
reals, batters (pancakes, waffles, muffins) and smoothies adds an
extra 5 grams of natural resistant starch and dietary fiber. A source
of certified gluten-free Hi-maize is Celiac Specialties (www.CeliacSpe-
cialties.com).

Q. Does resistant starch cause any gastrointestinal (Gl) effects such
as gas, bloating, abdominal discomfort or diarrhea commonly associ-
ated with other fibers being added to foods?

A. No. Studies using Hi-maize have shown that high levels (even up
to 45 grams/day which exceeds the recommended intake of dietary
fiber of 19-38 grams/day depending on age and sex) can be con-
sumed with modest or no digestive side effects. This is far from the
case with other functional and synthetic fibers being added to foods
to boost fiber intake.

For more information about Hi-maize resistant starch, visit
www.foodinnovation.com/hi-maize or send an e-mail to
hi-maize@nationalstarch.com. For more information about the
health benefits and published studies, visit
www.resistantstarch.com.
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