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The Lifelong Benefits of Inulin
and Oligofructose
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Supplementation with inulin and
oligofructose has been linked to
a variety of benefits to total body
health that extend over a
lifetime.
For infants, supplementation has
been shown to boost levels of
healthy bifidobacteria in the
colon, which improves bowel
function and resistance to
infections.
For adolescents, inulin and
oligofructose improve bone
health and help maintain healthy
body weight.
For adults and seniors,
supplementation can reverse the
signs of digestive aging and
improve intestinal function.
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ooked at over a lifetime, even the
smallest things can make a major difference in a healthy, smart diet. The all
natural prebiotic fibers inulin and oligofructose, derived from the chicory root and
commonly found in wheat, onions, and
garlic, are elements of the natural human
diet that have been underestimated in terms
of their importance in health and nutrition.
As ongoing nutritional research has discovered, inulin and oligofructose make a
significant contribution to an overall
healthy pattern of food choices.
An increasing body of research demonstrates that supplementing inulin and oligofructose in the diet has far-reaching cumulative importance in human health, beginning early in infancy, spanning adulthood, and extending through old age.
This article describes the results of research into the potential of inulin and oli-

gofructose as prebiotics to enhance nutrition—beyond the well-established health
benefits of dietary fiber in general, which
inulin and oligofructose also provide. Numerous studies have been conducted using
oligofructose-enriched inulin and other
high performance forms of Orafti prebiotics. For the purposes of this article, brand
names and specific formula information
are omitted in favor of the generic terms
inulin and oligofructose, more generally
referred to as fructo-oligosaccharides
(FOS). As we discuss the nutritional results, it should be understood that specific
health and nutrition benefits do not pertain
to all forms of inulin or oligofructose generically.
Numerous studies have demonstrated
the wide-ranging health benefits of inulin
and oligofructose in adults. As prebiotics,
they nurture beneficial bacteria in the colon, which boosts digestive health, function, and immunity. In fact, inulin and oligofructose are among the most established
bifidogenic food and beverage ingredients
on the market. In recent decades, it has
CEREAL FOODS WORLD / 65

been shown that prebiotics offer adults a
variety of specific health benefits. Recent
research has focused on these ingredients’
benefits not only in adults but also in the
young and in seniors, with similar positive
results.
Benefits to the Young
When it comes to infant nutrition, experts agree that breast milk is the ideal
food. It is the best and most balanced
choice. Yet for a range of reasons, a majority of infants receive at least some bottle
feeding, with many feeding exclusively on
formula from an early age. The exact composition of breast milk has been impossible to duplicate; the goal of infant formula
is to come as close as possible to mothers’
breast milk to best support health, development, and comfort.
One key way breast feeding has been
shown to differ from bottle feeding is that
it results in a predominance of bifidobacteria in the colon (15). This indicates that
breast milk contains bifido-stimulating
compounds. These are believed to be oligosaccharides, a class of compounds that
includes inulin and oligofructose.
In infants, bifidobacteria are thought to
play an important role in the development
of intestinal immune functions and protecting against harmful microorganisms. It
is known that breast-fed infants are generally healthier than infants fed on standard
formula. There is a growing consensus
among researchers that intestinal bacteria
play a major role in this. Bifidobacteria
may have a role in early infancy by suppressing putrefactive and pathogenic bacteria, inhibiting new colonizations and
overgrowth of colonies already present.
Studies conducted over the past decade
(7,8,13,20) have indicated the following
benefits to inulin and oligofructose supplementation in the diets of infants and
toddlers (including in combination with
other oligosaccharides):
• An increase in bifidobacteria levels
(numerous studies);
• Maintenance of high levels of colonic
bifidobacteria after antibiotic treatment with no digestive symptoms;
• Stool characteristics (frequency and
consistency) much closer to those of
infants fed breast milk than those fed
standard formula without inulin; and
• The ability to stabilize intestinal microflora composition.
In one important double-blind, placebocontrolled study (23), highly significant
benefits were observed in toddlers whose
diets were supplemented with oligofructose. There was a notable decrease in a
number of general gastrointestinal and related symptoms in the supplemented
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group, such as vomiting, regurgitation,
and general discomfort. In addition, there
were decreases in concurrent fevers as an
indicator of the severity of diarrhea episodes, and in the need to seek medical attention during such episodes. Furthermore,
there were reduced rates of absence from
day-care due to illness and a reduced use
of antibiotics. The overall implications are
that the supplementation contributed to
improved intestinal defense mechanisms
and wellness.
Another study has demonstrated that inulin and oligofructose work to help boost
the development of antibodies in toddlers
receiving the measles vaccine (14). Another has shown a significant decrease in a
number of pediatric conditions, including
diarrhea, vomiting, fever, and flatulence
(28). And another intervention study has
shown a range of benefits from a diet enriched with oligofructose, including:
• A rapid and significant decrease in
the hours the infant cried per day;
• A significant decrease in constipation;
• A significant increase in the number
of infants without hypertonia (an abnormal increased muscle tension);
• A significant reduction in episodes of
regurgitation; and
• A more favorable final evaluation by
both parent and pediatricians (10).
Inulin and oligofructose supplementation has repeatedly been shown to be both
safe and well tolerated by infants and toddlers (28). They have been shown to decrease gastrointestinal discomfort and
flatulence. Stool softening has been shown
to be another benefit (5). This is very important because hard stools and constipation are common problems among formula-fed infants.
The evidence in infants as well as other
age groups would indicate that beginning
inulin and oligofructose supplementation
early in life might improve health in both
the short and long terms. This is especially
true when you consider the lifelong importance of good dietary practices as the
basis for good overall body health and in
helping to avoid many of today’s most
common diet-related health issues.
Increasing Calcium Absorption
and Bone Mineral Density in
Adolescents
Studies have shown the potential of inulin and oligofructose, especially oligofructose-enriched inulin, to improve calcium
absorption and bone mineralization in
young adolescents (1,2,12). A Baylor College of Medicine study was designed to
test whether inulin and oligofructose could
increase calcium retention within bones.

Over a period of one year, calcium retention and accretion in bones increased by as
much as fifteen percent in the group supplemented with oligofructose-enriched inulin compared to a control group. The supplement also significantly enhanced bone
mineral density.
Absorption of an adequate amount of
calcium is particularly important during
early adolescence in order to achieve an
optimal peak bone mass. Ensuring that a
maximum amount of calcium is retained
in the bones throughout adulthood should
reduce one’s risk of developing conditions
such as osteoporosis later in life.
Preventing Excessive Weight Gain
in Adolescents
Studies have shown that including inulin and oligofructose in the diet helps
modulate blood levels of powerful hormones involved in appetite regulation.
Subsequent studies have shown that oligofructose increases satiety while reducing hunger and prospective food consumption, leading to a lower total caloric intake
during the day (11). Healthy weight maintenance during the adolescent years has
implications for one’s future health.
A recent study looked at the effects of
oligofructose-enriched inulin supplementation on body weight maintenance in
nonobese adolescents aged 9–13 years
over a one-year period. (3). Interestingly,
in addition to increased bone mineral density, the increment in Body Mass Index
(BMI) over the intervention year was
much lower for the supplemented group
compared to the control group. Body
weight and body fat mass were also significantly lower in the supplemented group
compared to the controls. The benefit was
greatest in the presence of adequate calcium intake. Also of interest was that in the
follow-up period, the difference in BMI
between the two groups was maintained—
even increased—after stopping the supplementation for an entire year.
This study demonstrates the potential of
a dietary intervention with inulin and oligofructose for beneficially modulating
BMI and body composition changes during pubertal growth and for avoiding undesirable weight gain during this critical
stage of life. In light of the proven links
between obesity and the development of
chronic diseases such as diabetes, hypertension, and cancer, studies such as this
are vital in finding ways to improve and
maintain adolescent health for a lifetime.
Benefits to Adults
In adults, inulin and oligofructose are
by far the most scientifically established
prebiotic ingredients on the market. As of

December 2007, numerous human intervention studies have significantly confirmed their prebiotic effect in adults
(4,6,9,17,18,19,22,26). Such enhanced digestive balance is responsible for most of
their positive health benefits. Human intervention studies show that with regular
intake of supplemental inulin and oligofructose:
• Beneficial bifidobacteria in the gut
are stimulated and increase in number
by as much as five to ten times;
• The level of harmful organisms in the
digestive tract, such as clostridia, is
reduced;
• Bifidobacteria prevent colonization
of the gut by pathogens by creating a
barrier effect, and also produce a
range of short chain fatty acids that
lower the overall pH in the digestive
system; and
• The lowering of the pH of the colon
has been shown to facilitate increased
calcium and magnesium absorption
in the body.
A healthier digestive system promotes a
better sense of well-being. A person’s
whole body can be healthier, with positive
effects on mood, physical activity, and
mental performance. Recent scientific evidence indicates that inulin and oligofructose supplementation increases satiety—
helping people feel full and satisfied for
longer and assisting them to avoid highcalorie snacking.
Adding inulin and oligofructose to the
diet boosts the levels of bifidobacteria,
which helps strengthen the body’s natural
defenses, an important aspect of digestive
system protection. Research has shown
the important role prebiotic fiber plays in
improving digestive health and efficiency;
it is well established that good digestive
health is key to improved mineral absorption and bone health, as well as general
wellness.
Results of the European Union–funded
SYNCAN Project (27) indicate that synbiotic supplementation with inulin and oligofructose combined with probiotics (beneficial bacteria) reduces key biomarkers of
colorectal cancer risk, specifically in highrisk individuals.
Volunteers at risk for colon cancer (either patients who had been treated for colon cancer previously or healthy volunteers
who had intestinal polyps removed) were
given a placebo or a daily synbiotic supplement (inulin/oligofructose combined with
two probiotic cultures). After 12 weeks,
tests were done to establish changes in
markers of colon cancer risk. Patients in
the synbiotic group experienced dramatic
reductions in key markers of risk. For example, DNA damage in mucosal tissue de-

creased and cell turnover was normalized.
The researchers concluded that a daily synbiotic supplement had a favorable impact
on a number of early markers of colon cancer risk.
Benefits to Seniors
Along with a growing body of information about the complex connections between diet and health is evidence of the
importance of a proper diet in moderating
the effects of aging in general and digestive aging in particular. Digestive aging
may be a new concept; researchers have
identified specific changes in the balance
of digestive microorganisms that are
thought to be partly responsible for some
of the increased digestive problems that
are all too common later in life (25).
Recent results from the large-scale
CROWNALIFE project (21,24) have
shown that older people can benefit from
inulin and oligofructose supplementation.
A major initiative funded by the European
Union, the study has examined the bacterial composition of the guts of healthy
people aged 65 and over in comparison
with that of healthy younger adults aged
20 to 45. The researchers looked at agerelated changes in microflora composition
and their effects on health and well-being.
They compared a range of parameters of
well-being and health issues related to
seniors’ quality of life. As people get older,
the levels of beneficial bacteria in the intestine tend to decline, putting seniors at
greater risk of gastrointestinal disease and
discomfort.
The researchers also looked at the impact of synbiotic supplementation in this
older population. The results indicated
that the level of bifidobacteria increased
significantly in the volunteers who were
supplemented and that their bowel habits
and general well-being were improved.
There is ample evidence that maintaining a healthy digestive tract, beginning
with a positive balance of microorganisms, is vital to maintaining good health
and vitality at any age. Especially as we
age, a healthier digestive system brings
with it a definite sense of personal wellbeing and quality of life. A smart diet is at
the very center of all this.
Other clinical results have suggested
that supplementation with oligofructoseenriched inulin can help improve mineral
absorption and impact makers of bone
turnover in postmenopausal women (16).
This is a promising area for future research.
Studies like this and CROWNALIFE show
that formulating prebiotic ingredients into
foods could provide key benefits to older
people, offering a contribution to improved
quality of life for millions of seniors.

Marketing the Benefits
Inulin and oligofructose occur naturally
in lots of common foods. These prebiotics
have both technical benefits as well as
sound health benefits that support valueadded structure-function claims. Human
intervention studies have repeatedly indicated that virtually everyone could benefit
from consuming more inulin and oligofructose. The ability to substantiate specific
health benefits to consumers represents a
potentially powerful marketing tool for
product manufacturers.
The ability to extract healthy functional
food ingredients like inulin and oligofructose from their natural sources enables
consumer-product manufacturers to formulate with prebiotic fiber in a wide range
of products without adversely affecting
taste or mouthfeel. Not only are the ingredients low in calories but they have some
sweetness level that helps in reduced sugar
formulations.
There is growing consumer interest in
healthy and natural eating in the United
States and worldwide. The nutritional
qualities of inulin and oligofructose can offer a strong point of differentiation for
products that include them. Inulin and oligofructose can be used to replace fat and/or
sugar, either alone or in combination with
artificial sweeteners. Worldwide, there
seems to be a growing cycle of awareness
of, demand for, and accessibility to inulin
and oligofructose that should lead to more
choices and more consumption over time.
The trend worldwide is toward a greater
number and variety of products offering
prebiotic benefits. This could promise a
growing positive impact on a number of
major public health issues in the future.
In Summary
As prebiotics, inulin and oligofructose
have been shown by sound research to offer numerous nutritional and health benefits, beginning with better digestive health
and stronger natural defenses and extending to a reduced risk for a wide range of
disorders. They offer special benefits to
infants and toddlers, bone-building advantages to women and teenagers, and an extra measure of protection against digestive
aging. Inulin and oligofructose appear to
be vital elements in a proper diet and good
health over a lifetime.
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