


Fiber: So Much More
Than Regularity!

o

For generations, dietary fiber has been associated
primarily with preventing constipation and promoting
comfortable, regular bowel movements.

But fiber's influence extends far beyond the bathroom!

Nourishes beneficial intestinal microorganisms
Supports the integrity of the intestinal barrier

Helps regulate blood sugar and insulin responses
Contributes to healthy cholesterol metabolism
Supports cardiovascular health

Helps regulate inflammation and immune function
Influences the gut-brain connection

Promotes metabolic health and healthy body weight
Supports colorectal health

Helps produce remarkable compounds called short-
chain fatty acids (SCFAs)

Fiber isn't simply something that passes through us. It's
something that works for us — in ways we're only
beginning to fully appreciate.



What Exactly Is Dietary Fiber?

Dietary fiber consists primarily of carbohydrates found in plant foods
that resist digestion by human enzymes in the small intestine.

Unlike sugars and starches, most dietary fibers reach the large
intestine relatively intact.

Once there, they may:

. Provide physical bulk and hold water

. Influence the speed of intestinal transit

. Become nourishment for intestinal microorganisms

. Be fermented into biologically active compounds

. Support the intestinal environment and its protective functions

Fiber is not one substance. It is a diverse family of compounds
with different structures, properties, and physiological effects.
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Soluble vs.
Insoluble
Fiber:

What's the
Difference?

Soluble fiber Insoluble fiber
Dissolves or disperses in water Does not dissolve in water
Some forms create a gel Often contributes stool bulk

Certain forms slow nutrient

. Often promotes intestinal transit
absorption

Particularly useful for bowel

Some help lower LDL cholesterol .
regularity

Many forms are readily fermented Fermentability varies

* Soluble fiber sources: Oats, barley, beans, lentils, apples, citrus
fruits, psyllium, chia seeds.

* Insoluble fiber sources: Wheat bran, whole grains, vegetable skins,
nuts, seeds, leafy vegetables.

Most plant foods contain both types in varying proportions.



Beyond Soluble and Insoluble: Not All Fibers
Behave Alike

Three additional characteristics help explain fiber's different benefits:

Viscosity: Does it thicken or form a gel in water?
Fermentability: How readily can intestinal microbes break it down?

Water-holding capacity: How much water does it retain, and how does that influence stool
consistency?

Examples:

Psyllium: Viscous, gel-forming, relatively resistant to fermentation

Inulin: Soluble, readily fermented, generally nonviscous

Wheat bran: Predominantly insoluble, relatively slowly fermented
Beta-glucans: Soluble, viscous fibers with cholesterol-lowering properties

Resistant starch: Escapes small-intestinal digestion and can be fermented in the colon

These distinctions help explain why one fiber source cannot necessarily substitute for another.
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Large inte:
(c

A Journey Through
the Digestive Tract

1. Mouth and stomach

Fiber-rich foods often require more chewing and
may increase fullness. Certain viscous fibers
absorb water and thicken stomach contents.

2. Small intestine

Gel-forming fibers can slow glucose absorption
and interfere with the reabsorption of bile acids,
supporting healthy blood sugar and cholesterol
levels.

~Il [ntestine

3. Large intestine

Fibers hold water, influence stool volume and
transit, and provide substrates for microbial
fermentation. The resulting metabolites can
affect both local intestinal health and distant
organs.
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- The Colon: Far More Than

a Waste-Disposal System

The large intestine is an active biological environment where fiber interacts with trillions of
microorganisms and the intestinal lining.

Important functions include:

. Water and electrolyte management

. Formation, hydration, and movement of stool

. Microbial fermentation of dietary substrates

. Production and absorption of short-chain fatty acids

. Maintenance of the mucus layer and epithelial barrier

. Interaction with intestinal immune cells

. Communication with the nervous and endocrine systems

The colon is not simply the end of digestion. It is an important site of metabolic and immune
activity.
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Fiber and thg Intestinal Microbiome

The intestinal microbiome contains an enormous variety of microorganisms,
including bacteria, archaea, fungi, and viruses.

Many intestinal bacteria possess enzymes that humans lack, allowing them to
break down complex plant carbohydrates.

Fiber influences the microbiome by:

Providing fermentable substrates

. Supporting the growth and activity of particular microbial populations
. Encouraging cooperation among different microorganisms

. Influencing microbial diversity and metabolic output

. Helping maintain an intestinal environment favorable to beneficial

microbial functions

Different microorganisms specialize in different fibers. This is one reason dietary
variety matters.
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Prebiotics: Food for Our Microbial
Partners

A prebiotic is a substrate selectively utilized by host
microorganisms that confers a health benefit.

Not all dietary fibers meet the formal definition of a prebiotic,
although many are fermentable.

Examples include:

. Inulin and fructooligosaccharides (FOS): Chicory root,
onions, garlic, asparagus

. Galactooligosaccharides (GOS): Legumes and certain
formulated prebiotic products

. Resistant starch: Legumes, green bananas, cooked-and-
cooled potatoes

. Certain arabinoxylans and related compounds: Whole grains

. Some pectins: Apples and citrus fruits

The key distinction: A fiber can provide important health benefits
even when it is not strongly prebiotic.
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Fiber Feeds a Community, Not Just One
Bacterium

Microbial fermentation frequently involves cooperation
called cross-feeding.

For example:

One bacterial species breaks down a complex fiber.

It releases smaller carbohydrates or fermentation
products.

Another species uses those compounds as
nourishment.

Inflamed Gut / Dysbiosis

Additional metabolites, including butyrate, may be
produced.

This interconnected microbial economy helps explain why
feeding a diverse community can be more valuable than
concentrating exclusively on one bacterial strain.
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Probiotics

Healthy Gut / Balanced Microbiome
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FIBER

PRODUCES
FAT?!

Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.

THE FIBER-TO-SCFA PATHWAY: From Gut to Body
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- o
How It Works \

SHORT CHAIN FATTY ACIDS . . . . . '
FROM GUT HEALTH TO WHOLE-BODY BENEFITS When intestinal bacteria ferment certain dietary
DIETARY cut scra sysTEMIC fibers, they produce small fatty acid molecules called
FIBER INTAKE FERMENTATION PRODUCTION BENEFITS

short-chain fatty acids (SCFAs).
The three major SCFAs are:

CH3COOH

i

PROPIONATE
CH3CH2C00H

Loeggieds

BUTYRATE
CH3CH2CH2C00H

* Acetate (C2): Two carbon atoms

. Propionate (C3): Three carbon atoms

. Butyrate (C4): Four carbon atoms

These are not dietary fats that simply accumulate in
the body. They are biologically active products of
microbial metabolism.

GUT WALL

They can serve as energy sources, signaling
molecules, and regulators of physiological
processes.
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Their effects overlap, and their biological actions

Meet the Th fee depend on locgtion, concentration, and the
M . SCFA metabolic environment.
ajor S

SCFA Important functions

Most abundant circulating SCFA;
Acetate participates in energy metabolism
and signaling

Used substantially by the liver;
Propionate influences metabolic and appetite-
related pathways

GUT MICROBIOME ‘
Fermentation that nourishes ’t /,-»"’ GUT MICROBIOME

FERMENTING DIETARY FIBER

Major fuel for healthy colonocytes;
Butyrate supports intestinal barrier and
immune regulation

BUTYRATE ACETATE PROPIONATE = 4
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Butyrate: A Remarkable \

Product of Fiber Fermentation

‘ Fé\IIRIﬁEg?kf\rll_ON’ - ﬁ Butyrate deserves special attention because of its importance to
y@’ @ _C %’ .ei@° the colon.
(@} o

DIETARY
FIBERS
M ® e © 0
/% Q? : I@ \0 ? *’ Qo . Supplies much of the energy used by healthy colonocytes

®’~% f‘

) . . . .
BUTYRATE o " 9, . O & & Supports epithelial cell function
l i ' . Helps maintain intestinal barrier integrity
EPITHCE(I).II-I?IE‘CELLS os. IMMUNE CELLS . Influences mucus production and protective defenses
° . Participates in the regulation of inflammatory signaling
. Can influence gene expression through histone
‘ C ‘ 6 @ ‘ 0 0 O deacetylase (HDAC) inhibition
. Supports regulatory immune pathways

Butyrate is a striking example of how the food we eat can be
transformed by intestinal microorganisms into substances that
help maintain our health.
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The Intestinal Barrier:
Keeping the Inside In
and the Outside Out

Rebecca Roentsch Montrone, B

The intestinal lining is a remarkably selective
barrier.

It must allow nutrients, water, and electrolytes
to enter the body while limiting the passage of
pathogens and potentially harmful substances.

Its defenses include:
. A protective mucus layer
. A single layer of epithelial cells

. Tight junction proteins connecting
neighboring cells

. Antimicrobial substances
. Secretory immunoglobulin A (IgA)
. Specialized immune cells

Fiber and its microbial metabolites contribute
to several of these protective systems.

16



Fiber, Butyrate, and Intestinal Permeability

The term intestinal permeability describes how readily substances
pass across the intestinal lining.

Some permeability is normal and essential. Excessive permeability
may contribute to inflammatory processes in certain conditions.

Butyrate can:

. Support epithelial energy metabolism

. Influence the expression and function of tight junction proteins
. Help maintain an appropriately functioning mucus barrier

. Regulate local immune responses

. Support repair and renewal of intestinal cells

A healthy intestinal barrier depends on many factors, but microbial
fermentation products are important contributors.

Increased intestinal permeability

Paracellular Transcellular

gl

S Normal

) tight
0

junction

The opening
of intercellular
tight junctions

NORMAL INTESTINAL PERMEABILITY

=0 ° 9 ®
Food allergen —&  _ ) _
o ¢ )

Lo 0 ©
Inflammation —e °* Qe 9

Pathogens

LEAKY GUT
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When Fiber Is Inadequate: What
Happens to the Microbiome?

Low-fiber diets may reduce the supply of fermentable carbohydrates
available to intestinal microbes.

Potential consequences include:

. Reduced production of certain beneficial SCFAs

. Changes in microbial composition and metabolic activity

. Less support for particular fiber-degrading microorganisms
. Reduced stool bulk and altered intestinal transit

. Increased reliance by some microbes on other substrates,

including host-derived mucus

Experimental research suggests that sustained fiber deprivation can
encourage mucus-degrading activity in some microbial communities.

Human outcomes vary, but the underlying principle is important: The
microbiome responds to what we feed it — and what we fail to feed it.
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Fiber and Inflammation: & ™
Connection That Reaches Beyond

the Gut

Chronic, low-grade inflammation is implicated in numerous health
conditions, including cardiovascular disease, type 2 diabetes,
metabolic dysfunction, and some neurodegenerative diseases.

. Fiber may help influence inflammation through several
interconnected mechanisms:

. Supporting intestinal barrier integrity

. Reducing the passage of inflammatory microbial products into
circulation

. Encouraging the production of SCFAs

. Influencing immune cell activity

. Supporting healthier glucose and lipid metabolism

. Helping maintain a healthier body weight

Importantly, some of fiber's anti-inflammatory benefits may originate
in the intestine but extend throughout the body.

Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.
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Butyrate and the Immune System

Butyrate is not simply fuel for intestinal cells. It also participates in immune
regulation.

Research has identified several mechanisms:

. Promotes the differentiation and function of certain regulatory T cells
(Tregs)

. Influences inflammatory signaling pathways, including NF-kB

. Can affect cytokine production

. Modulates gene expression through HDAC inhibition

. Helps maintain an intestinal environment that supports appropriate

immune responses

Regulatory T cells are particularly interesting because they help prevent excessive
or misdirected immune activity.

OF OUR IMMUNE SYSTEM
s:;z.lthy immune system must know when to respond — and when to stand Is LOCATED I N O U R
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Fiber and
Cardiovascular Health

Dietary fiber supports cardiovascular health through several
mechanisms, not merely by helping with cholesterol.

. Viscous soluble fibers can reduce LDL cholesterol.

. Fiber-rich diets are associated with lower cardiovascular
disease risk.

. Improved glycemic control helps reduce metabolic stress.
. Fiber can support healthier body weight and appetite regulation.
. SCFAs participate in pathways involved in vascular and

metabolic regulation.

Greater intake of whole plant foods provides potassium, magnesium,
polyphenols, and other protective compounds.

Large prospective studies consistently associate higher dietary
fiber intake with lower rates of coronary heart disease and
cardiovascular mortality.
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Bile and dietary
cholesterol
absorbed

Stomach

Stomach

With soluble ,

ST

Bile and dietary
cholesterol
excreted

How Does Fiber
Lower Cholesterol?

One of the best-established mechanisms involves viscous
soluble fibers.

. The liver uses cholesterol to manufacture bile acids.

. Bile acids enter the intestine to assist with fat
digestion.

. Normally, much of this bile acid poolis reabsorbed

and recycled.

. Certain viscous fibers interfere with bile acid
reabsorption, increasing fecal bile acid loss.

. The liver must replace lost bile acids, drawing on its
cholesterol supply and increasing LDL clearance.

Especially relevant: Psyllium, oat beta-glucan, barley beta-
glucan, and certain other viscous fibers.
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Fiber, Blood Pressure,
and Vascular Function

Higher dietary fiber intake is associated with healthier blood pressure, and
controlled trials have found modest blood-pressure reductions with
increased fiber consumption.

Potential mechanisms include:

. Improved insulin sensitivity

. Effects of SCFAs on receptors involved in vascular and kidney
function

. Changes in inflammatory and metabolic signaling

. Weight-management benefits

. Improved dietary quality when fiber-rich foods replace highly

processed foods

. SCFA receptors such as FFAR2, FFAR3, and OLFR78 are being
studied for their roles in cardiovascular and blood-pressure
regulation.

The mechanisms are complex, but the gut-vascular connectionis an
increasingly important research area.
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Certain soluble fibers create a viscous gel in the digestive tract.

This can:

Fiber and Blood
Sugar: Slowing :

Slow the mixing and movement of nutrients
Reduce the rate of carbohydrate digestion and glucose absorption
Blunt post-meal glucose spikes

Moderate post-meal insulin responses

th e S uga r R u S h Over time, higher-fiber dietary patterns can contribute to better glycemic control.

Legumes, barley, oats, and other minimally processed high-fiber foods are especially valuable
because their intact food structures can also slow carbohydrate digestion.
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Fiber and Insulin
Resistance

The benefits extend beyond slowing the absorption of one
meal.

Fermentable fibers and their metabolites may influence:

Insulin sensitivity

Liver glucose metabolism
Adipose tissue function
Inflammatory signaling
Appetite-regulating hormones
Gut microbial metabolism

Some SCFAs stimulate intestinal cells to release
hormones such as GLP-1 and PYY, which participate in
appetite and glucose regulation.

i

Eat Food

z
Z
Z
—
= OOMNT
Feel Tired and Hungry Make Insulin

RESISTANCE

- =

Sugar Stores as Fat Cells Resist Insulin
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Fiber, Satiety, and Healthy

Weight Management

Fiber can make meals more satisfying through several mechanisms:

Whole foods rich in fiber also tend to provide greater nutritional value
per calorie than highly refined foods.

Fiber does not automatically produce weight loss, but it can be a

Adds food volume with relatively little digestible energy
Encourages chewing

Increases gastric distension

Some viscous fibers slow gastric emptying

Supports the release of satiety-related hormones

Helps moderate post-meal blood glucose fluctuations

valuable component of sustainable weight management.
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The Gut-Brain Connection:
Can Fiber Influence Brain
Health?

The gut and brain communicate through multiple pathways:

. Vagus nerve signaling

. Immune and inflammatory mediators

. Circulating microbial metabolites

. Hormonal signaling

. Tryptophan and other amino acid metabolic pathways
. The enteric nervous system

Fiber influences several of these pathways indirectly through
its effects on the microbiome and microbial metabolites.

The resulting research is opening intriguing possibilities for
cognition, mood, stress responses, and neurological health.

10/17/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.
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THE BUTYRATE BRIDGE

How a Gut Molecule Shapes

s Butyrate and the Brain

Butyrate is particularly interesting in neurological research because it can influence gene expression and
inflammatory pathways.

Experimental studies suggest possible roles in:

. Neuroinflammatory regulation

. Neuroplasticity

. Brain-derived neurotrophic factor (BDNF) signaling
. Memory and learning pathways

. Microglial activity

. Blood-brain barrier function

Some of these findings involve direct administration of butyrate or doses not equivalent to ordinary dietary fiber
intake.

The strongest conclusion today: Fiber supports metabolic and intestinal health in ways that may benefit the
brain; direct prevention or treatment of neurological disease through fiber-derived butyrate remains an active
area of investigation.

@ brightleargll
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Colon Cancer & Dietary Fibe

= Current evidence (epidemiological, anima

Fiber and Colorectal
Cancer Protection and nterventonaltudie) s supportive of

fiber intake and CRC risk.

= Protective effects seen at 30-35 gm/d
(US mean 11.1 gm/d)

= |Intervention should begin 10-20 yrs
before the peak age for CRC incidg

Colorectal cancer prevention is among the most important reasons
to emphasize adequate dietary fiber.

Potential protective mechanisms include:

. Increasing stool bulk and reducing contact time with
potentially harmful substances

. Diluting certain compounds within intestinal contents

. Supporting healthy intestinal transit

. Promoting beneficial microbial fermentation

. Producing butyrate, which influences cell differentiation and

gene regulation
. Supporting intestinal barrier function
. Helping reduce chronic inflammatory and metabolic stress

Higher intake of whole grains and dietary fiber is associated with
reduced colorectal cancer risk.

Butyrate has also demonstrated intriguing effects on colorectal
cancer cells in experimental systems.
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Fiber and
Diverticular
Health

Healthy colon Diverticulitis

Diverticula are small pouches that can develop in the wall
of the colon.

Dietary patterns rich in fiber are associated with a lower
risk of diverticulitis.

Fiber may contribute by:

. Supporting appropriate stool volume and
consistency

. Encouraging normal intestinal transit
. Influencing the microbiome
. Modifying intestinal inflammatory processes

During an acute episode of diverticulitis, however, dietary
recommendations may temporarily differ from long-term
prevention strategies.

Nuts, seeds, and popcorn do not need to be routinely
avoided solely because someone has diverticulosis.
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Different fibers can produce very different
results.

Constipation

. Psyllium can improve stool consistency
and frequency.

. Coarse wheat bran may help by increasing
stool bulk.
. Adequate fluid intake supports the action

Wh at About L of butkingfibers.
Constipation,
Some fibers bind water and moderate

Diarrhea, and
stool liquidity.
I BS? Irritable bowel syndrome (IBS)

. Psyllium is generally better tolerated than
coarse insoluble bran.

Psyllium's water-holding gel can help
improve stool consistency.

Rapidly fermented fibers, such as inulin, can
aggravate bloating and gas in sensitive
individuals.

Fiber selection and gradual introduction matter
as much as total quantity.
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What Health Problems Health concern Relationship to fiber

. . Constipation Low fiber is a common contributor
Are Associated With ?
. Inadequate viscous fiber may mean
LOW Fl ber Inta ke? Elevated LDL cholesterol missing an effective cholesterol-

lowering dietary tool

Low fiber is rarely the sole Type 2 diabetes E'V%re‘frrifs'ier Ll GIPCRRE U AT
cause of any chronic disease. . . —
Its importance lies in the Cardiovasculardisease  —oneistentinverse association with
. . higher fiber intake
many protective mechanisms o .
that may be weakened when Convmf:lng eV|de.nce s.upports
Colorectal cancer protection from fiber-rich foods,

intake is consistently

) especially whole grains
iInadequate.

Higher fiber intake is associated with

Diverticulitis )
lower risk

Fiber-poor dietary patterns may reduce

Weight gain I

Potential links through microbial and

Metabolic inflammation metabolic pathways

Low fermentable-fiber availability can

Microbiome disruption : : .
alter microbial activity
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. How Much
Fiber Do
We

Actually
Need?

10/17/2026

Women, ages 19-50
25g

Daily adequate intake
Men, ages 19-50
38¢g

Daily adequate intake
Women, ages 51+
21g

Daily adequate intake
Men, ages 51+

30¢g

Daily adequate intake

An additional guideline is approximately 14 grams
of fiber per 1,000 calories consumed.

These are established adequate-intake
recommendations, not necessarily the maximum
amount that may be beneficial.
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among surveys.

That leaves a substantial gap between actual
intake and recommended levels.

Why the shortfall?

. Heavy reliance on refined grains

Are We
Getting

. Low consumption of legumes
. Inadequate vegetable and fruit intake

. Removal of bran and germ during grain
processing

. Limited consumption of nuts and seeds

. Highly processed convenience foods
replacing whole plant foods

A food can be plant-derived without being
particularly rich in fiber.

10/17/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.

Most American adults consume only about 15—
17 grams of fiber daily, although estimates vary
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|s More Fiber
Always Better?

CAN

T00 MUC

104

—

-

- q” -A
SR — e 4

OU EAT
H FIBER?

)

> 7 ﬂ ; \JA;\;\‘ ‘:“ y 3

Roentsch Montrone, B

Not necessarily.

Research often finds favorable associations at intakes
around 25-30 grams daily and sometimes higher, but
individual tolerance matters.

Some people comfortably consume 35-45 grams or
more through a varied whole-food diet.

Potential difficulties with excessive or rapidly
increased fiber include:

Gas and abdominal distension
Cramping

Constipation if bulking fibers are consumed with
inadequate fluid

Aggravation of certain digestive disorders

Reduced absorption of some medications when
taken too close to fiber supplements

The objective is not simply to maximize grams.

The goal is adequate fiber, diverse fiber sources, and
good digestive tolerance.
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THE FIBER-RICH
FOOD PHARMACY

Legumes: Nutritional Powerhouses

Legumes are among the richest and most versatile sources of
dietary fiber.

They provide combinations of:

Soluble and insoluble fibers
Resistant starch
Galactooligosaccharides
Plant protein

Polyphenols

Folate, magnesium, potassium, and other nutrients

Their carbohydrate structures encourage a variety of microbial
fermentation pathways.

Legumes are particularly valuable because they deliver several
different fiber substrates together in their natural food matrix.
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Legume

Navy beans

Split peas

Lentils, brown or green
Black beans

Pinto beans

Kidney beans

Chickpeas

Lima beans

Edamame

10/17/2026

How Much Fiber
Is in Legumes?

* Approximate grams per 2 cup,
cooked

* Values are rounded USDA-based
estimates. Variety, preparation, and
moisture content affect actual
amounts.

e Just half a cup of lentils or beans can
provide approximately one-quarter to
one-third of an adult's daily fiber
recommendation.
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Not All Legumes Feed
the Microbiome in
Exactly the Same Way

Although legumes share many
nutritional characteristics, their fiber
structures, resistant starch content,
and polyphenols differ.

These differences can influence
which microorganisms participate in
fermentation and which metabolites
are produced.

38
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BEAN VARIETY

Black beluga lentils

Their dark seed coats contain anthocyanins and other phenolic compounds. These
may interact with intestinal microbes in addition to their fiber and resistant starch
content.

Green and brown lentils

Often retain their skins and structure during cooking, providing a combination of
cell-wall fibers, resistant starch, and polyphenols.

Red split lentils

Frequently dehulled and split, making them quick-cooking and often easier to
incorporate into soups and purées. Removal of the seed coat changes their fiber and
polyphenol profile.

Black beans

Provide resistant starch, complex cell-wall carbohydrates, and dark seed-coat
polyphenols that may undergo microbial transformation.

Chickpeas

Supply fermentable oligosaccharides, resistant starch, and structural fibers. Their
distinctive carbohydrate composition adds variety to microbial substrates.

Rebecca Roentsch Montrone, BS - Wondrous 39
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The Special
Case of
Resistant Starch

Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.

Resistant starch is starch that escapes
digestion in the small intestine and
reaches the colon, where microorganisms
can fermentit.

Important sources include:

. Beans and lentils
. Green bananas and green banana
flour

Cooked-and-cooled potatoes
. Cooked-and-cooledrice

. Cooked-and-cooled pasta

Some whole grains

Resistant starch is particularly interesting
because fermentation can contribute to
butyrate production.

However, different forms of resistant
starch are fermented differently, and their
effects depend on the existing
microbiome.
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Why Cooling Potatoes and Rice Changes Their
Starch

When starch-containing foods are cooked, starch granules absorb
water and gelatinize, making the starch more accessible to digestive
enzymes.

As these foods cool, some starch molecules reorganize into more
digestion-resistant structures.

This process is called retrogradation.
The resulting resistant starch is known as RS3.

Reheating does not necessarily eliminate all of the resistant starch
formed during cooling.

The increase is generally modest and varies by food, cooking method,
cooling conditions, and reheating.

Practical examples: Chilled potato salad, refrigerated rice
subsequently reheated, and cooked-and-cooled lentils or beans.
Refrigerate cooked starches promptly for food safety.
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A diverse microbiome needs a diverse menu.

Why Fiber Variety Matters:
Different Foods, Different
Microbial Opportunities

Different fiber structures require different microbial enzymes.
For example:

A diet containing 30 grams of fiber from one source is not necessarily
biologically equivalent to 30 grams from many different sources.

10/17/2026

Fiber or substrate

Beta-glucans

Pectins

Inulin and fructans

Resistant starch

Arabinoxylans

GOS

Cellulose

Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.

Food sources

Oats, barley

Apples, citrus

Chicory, onion, garlic

Legumes, cooled potatoes

Wheat, rye, whole grains

Legumes

Vegetables, bran

Distinctive feature
Viscosity and metabolic effects

Fermentable, structurally diverse
polysaccharides

Readily fermented by certain
microorganisms

Can support butyrate-producing
microbial networks

Complex branched structures
requiring specialized enzymes

Fermentable oligosaccharides

Structural bulk; limited or
variable fermentation
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Polyphenols and
Fiber: A Powerful
Partnership

Plant foods contain much more than fiber.

Many fiber-rich foods also supply polyphenols —
compounds that can interact with intestinal
microorganisms.

Some polyphenols are poorly absorbed in the small
intestine and reach the colon, where microbes transform
them into smaller metabolites.

In turn, polyphenols may influence microbial growth and
activity.

Examples:

. Black beans and black lentils: Anthocyanins and
other phenolics

. Apples: Flavonoids and pectin

- Berries: Anthocyanins and complex fibers

. Whole grains: Bound phenolic acids and

arabinoxylans
. Nuts: Polyphenols and cell-wall fibers

The whole food provides a biochemical package that
isolated fiber may not fully reproduce.
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Whole Grains: More
Than Just Roughage

Whole grains contribute insoluble
fibers, soluble fibers, resistant starch,
and plant compounds that support
intestinal and metabolic health.

£ L Particularly valuable choices include
R 5 oats, barley, wheat bran, bulgur, rye,

i ’ farro, and whole wheat.
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Oats and Barlg}/: The Beta-Glucan Advantage

Oats and barley contain beta-glucans, soluble fibers known for their
viscosity.

Beta-glucans can:

. Increase the viscosity of intestinal contents

. Reduce bile acid reabsorption

. Lower LDL cholesterol

. Moderate post-meal glucose responses

. Provide fermentable material for intestinal microorganisms

Approximately 3 grams daily of oat or barley beta-glucan has
established cholesterol-lowering benefits.

This is not the same as 3 grams of oats — it refers specifically to the
beta-glucan component.

10/17/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 45



Vegetables: Fiber
Wlth a RalnbOW Of along with vitamins, minerals, carotenoids,

Vegetables offer a wide range of fiber structures,

glucosinolates, and polyphenols.

Benefits
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Different vegetables provide different combinations
of structural fibers and fermentable carbohydrates.

Vegetable Serving Approx. fiber
Artichoke, cooked 1 medium 79

Green peas, cooked V2 cup 449
Brussels sprouts, cooked 1 cup 69

Broccoli, cooked 1 cup 59

Sweet potato, with skin 1 medium 49

Carrots, raw 1 cup 3.5¢

Collard greens, cooked 1 cup 59

Asparagus, cooked 1 cup 3.5-49



Fruits: Pectin,

Whole fruits supply fiber together with water,

PO lyphenols’ s nd vitamins, and protective plant compounds.
More
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Food Serving  Approx. fiber

Chia seeds 2 Tbsp 8-10 g
Ground flaxseed 2 Tbsp 4
Almonds 1 0z 3.5¢

* Chia and flax are especially useful for . .

their mucilage-forming fibers. Pistachios 1oz 38

* Nuts and seeds also contribute Sunflower seeds 1 o0z 3g

unsaturated fats, minerals, and

polyphenols. Walnuts 10z 2g

Pumpkin seeds,
shelled

I
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Can We Improve
Microbial Diversity by
Eating More Plant
Variety?

One useful strategy is to aim for a wide variety of plant
foods throughout the week.

The often-cited target of 30 different plants per week
comes from observational microbiome research
associating greater plant variety with greater microbial
diversity.

It is not a formally established nutritional requirement.

Plants can include:

. Vegetables and fruits
. Legumes

. Whole grains

. Nuts and seeds

. Herbs and spices

Greater variety increases exposure to different fibers,
polyphenols, and other plant compounds.

Microbial diversity is only one measure of microbiome
health; microbial functions and individual health
outcomes matter as well.

Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc.
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* A day providing more than 30 grams of fiber does

A Sl m p le Day Of not require unusual foods or enormous portions.

* The greatest benefits are likely to come from a

Fi be r'_ RiC h E ati ng consistent pattern rather than occasional high-fiber

meals.

Meal Foods Approx. fiber
Oatmeal, Y2 cup raspberries,

Breakfast 1Tbsp chia 128
] .

Lunch /2.cup lentils, vegetables, Mg
mixed greens

Snack Medium apple with skin 4g

. Salmon, broccoli, 2 medium

Dinner : . 78
sweet potato with skin

Daily total 34¢g
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FIBER
SUPPLEMENTS:
FILLING THE GAP

Food First — But Supplements Have Their
Place

A varied whole-food diet remains the preferred
foundation for adequate fiber intake.

Whole foods provide fiber alongside:

. Vitamins and minerals

. Polyphenols and other phytochemicals
. Protein and healthy fats

. Diverse carbohydrate structures

. Natural combinations of soluble and
insoluble fibers

However, fiber supplements can be valuable
when dietary intake falls short or when a
particular physiological benefit is desired.

Not all supplements behave alike, and their
benefits depend on the specific fiber.
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Wheat Bran: A Simple
Daily Investment in
Colon Health

Wheat Bran: A Simple Daily Investmentin Colon
Health

Wheat bran is the outer layer of the wheat kernel,
removed during the production of refined white flour.

It contains predominantly insoluble fiber, including
cellulose, hemicelluloses, and arabinoxylans.

Its physical structure makes it particularly effective for
increasing stool bulk and supporting normal intestinal
transit.

Potential benefits:

* Increases fecal bulk

* Helps promote normal intestinal transit
* Supports more regular elimination

* Provides complex carbohydrates for some microbial
fermentation

* Contributes to a healthy intestinal environment

* Offers aninexpensive way to supplement dietary
fiber

Coarse wheat bran is generally more effective for stool
bulking than finely milled bran.
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Wheat Bran: Not
Just for Constipation

Even people with perfectly normal bowel movements
may benefit from adequate dietary fiber.

A small daily serving of wheat bran can help ensure a
consistent supply of insoluble fiber, particularly on days
when whole-grain and vegetable consumption is lower.

Wheat bran's contributions include:

. Supporting normal stool volume
. Helping maintain efficient intestinal transit
. Adding structural fiber that may be

underrepresented in refined-grain diets

- Providing arabinoxylans that can participate in
microbial metabolism

Daily wheat bran can be viewed as one component of a
long-term colon-health strategy, not simply a remedy
forirregularity.
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Psyllium Husk: A Very
Different Kind of Fiber

Psyllium comes from the seed husks of Plantago ovata.

Its distinguishing feature is its ability to absorb water and form a
viscous gel.

Unlike wheat bran, psyllium is primarily valued for its gel-forming
properties.

Potential benefits:

e Supports regular bowel movements

» Softens hard stools

* Helps firm loose stools

* Lowers LDL cholesterol

* Moderates post-meal glucose responses

* May support glycemic management in people with type 2
diabetes

* Increases fullness
Psyllium is relatively resistant to fermentation compared with

inulin and some other soluble fibers, so its benefits are not
dependent primarily on SCFA production.
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PUTTING FIBER TO
WORK

Five Practical Ways to Improve Daily Fiber Intake
1. Build a fiber-rich breakfast

Oats, berries, chia, flax, or wheat bran can provide a substantial start to the
day.

2. Include legumes regularly

Lentil soup, black beans, chickpeas, hummus, and split peas offer excellent
fiber density.

3. Choose whole grains intentionally

Substitute barley, bulgur, oats, and whole-grain breads for refined grains.
4. Make vegetables substantial

Aim for generous portions and a variety of colors and plant families.

5. Make snacks count

Whole fruit, nuts, s

Rebecca Roentsch Montrone, BS - Wondrous
Roots, Inc.

56



The Fiber Challenge:
More Than Counting
Grams

A useful daily strategy:

e Reach an appropriate fiber intake for your
age and energy needs.

. Include both soluble and insoluble fibers.

* Eatatleastone food providing fermentable
fiber.

* Include legumes frequently.

* Rotate whole grains.

« Eatavariety of vegetables and fruits.
* Include nuts and seeds.

* Use supplemental fiber strategically when
needed.

Think fiber quantity, fiber quality, and fiber
diversity.
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Fiber: Whole-Body Benefits
That Begin in the Gut

A diverse, fiber-rich diet supports far more than healthy digestion!

- Intestinal Health: Promotes regular bowel movements, beneficial
microbial activity, short-chain fatty acid (SCFA) production, and
intestinal barrier integrity.

- Cardiovascular Health: Supports healthy cholesterol levels, blood
sugar regulation, and cardiovascular function.

- Immune Balance: Helps maintain the intestinal barrier, regulates
inflammatory signaling, and supports appropriate immune responses.

- Metabolic Health: Improves glucose regulation, insulin sensitivity,
satiety, and healthy weight management.

- Brain Health: Supports gut-brain communication through microbial
metabolites, nervous system signaling, and inflammatory regulation.

The Big Picture: Fiber nourishes the gut, and a healthier gut helps
support the health of the entire body!
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