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Dr Oscar Coetzee

Motivated by his desire to reverse the chronic illness epidemic, Dr Coetzee continues to 
be a pioneer in the field of nutritional science.

Born and raised in South Africa, where he completed his military schooling and earned 
bachelor’s degrees in criminology and psychology, Dr Coetzee also earned a masters 
degree in Human Nutrition from University of Bridgeport (USA).

He went on to receive a PhD in holistic nutrition from Clayton College of New Hampshire 
(USA), and a Doctorate of Clinical Nutrition (DCN). Dr Coetzee finished his second 
doctorate from Maryland University of Integrative Health, with a specialisation in 
nutrigenomics.

His key areas of interest are metabolic syndrome, intestinal permeability, type 2 diabetes, 
sports performance, and most chronic inflammatory diseases.

Presenter  |  Dr Oscar Coetzee, Clinical Nutritionist, Associate Professor
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• 300 different species of fruit.

• 150 varieties of roots and tubers and dizzying 
number of nuts, seeds and vegetables. 

• Based on the analysis of over 800 of these plant 
foods, the fibre intake was estimated between 
80 and 130 g/day, depending on the 
contribution of plants to daily energy needs. 

• This daily intake is most likely higher when you 
consider that fibres in the form of resistant 
starch and oligosaccharides were not measured 
by the researchers. 

Ancestral Indigenous 
Australians 

• In the semi-arid Trans-Pecos region of west Texas, 
a nearly continuous 10,000-year record of a 
foraging lifestyle has been documented in dry 
cave deposits. 

• Human coprolites (faeces) from a number of cave 
sites reveal a plant-based diet that conservatively 
providing between 150 and 250 g/day of dietary 
fibre from dozens of plant species. 

• The fibre-rich diet is well illustrated by the visual 
presence (Figure 1) of undigested fibre (cellulose) 
in nearly 100% of the human coprolites studied 
throughout the entire 10 000-year sequence. 

Indigenous of Trans-Pecos Region of West Texas
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• Children, the median fibre intake 
was 18.2 g.

• Adults, the median fibre intake 
was 20.7 g.

• Linear model for fibre intake: 
Young adults (19–30 years of age) 
had the lowest fibre intake, and 
those aged 51 years and older 
had the highest intake. 

• (2–3 years of age) were 39 times 
more likely to meet the AI than 
adolescents (14–18 years of age).
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Healthy Gut 
Characteristics

• High diversity and protective strains.

• High production of SCFA.

• Well-formed tight junctions.

Levels of Severity in Intestinal Permeability

Moderate Functional IP:
Asymptomatic, situational.  

Intermediate/
Chronic IP: 

Bloating, moderate 
food intolerances, 

constipation/
diarrhoea, IBS.  

Debilitating/
Advanced IP:

Severe food intolerances, 
diarrhea, cramping, 

bloating, IBD, 
neurological afflictions, 

QoL.   

1 2 3LEVEL LEVEL LEVEL
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Benefits of Fibre

Promotes proper intestinal function and bowel movement – may alleviate occasional constipation and diarrhoea

Supports appetite regulation by increasing bulk and aiding a healthy rate of digestion 

Supports healthy glucose and insulin levels by assisting normal stomach emptying and the appropriate passage 
of food through the intestines

Helps maintain healthy cholesterol levels 

Promotes gastrointestinal health by helping to maintain a suitable environment of friendly bacteria in the gut

Assists with healthy detoxification 

Supports proper weight management

Soluble Fibre

Attracts and dissolves in water, turning into a gel-like substance 
that helps to regulate the rate of digestion and, in turn, helps 
with satiety (feeling “satisfied” or appropriately full after a meal). 

Soluble fibre can be hard to obtain through the diet.   
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Soluble Fibre

• Attracts and holds water in the 
gastrointestinal tract, which slows 
digestive emptying, and increases bulk 
and stool movement.

• Soluble fibres that are fermented in the 
large intestine are known as prebiotics. 

• Prebiotics generate short chain fatty 
acids, and support bowel flora.

The basis of most plant-based products. Insoluble means 
that it does not dissolve in water, but rather stays intact 
throughout the digestive system.

This type of fibre is considered gut-healthy, because it adds 
bulk to the diet and helps support healthy bowel function.

Insoluble Fibre
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Soluble Corn Fibre
• Cereals
• Baked goods
• Candy
• Dairy products
• Frozen foods
• Soups
• Salad dressings
• Fruit drinks
• Carbonated beverages
• Meal replacement drinks
• Flavored waters

Dangers of Functional Fibre

Polydextrose
• Powdered drinks
• Soft drinks
• Ice cream and other frozen desserts
• Hard and soft candies as well as 

chocolate
• Cakes, cookies, and pies
• Cereals and snacks
• Fruit spreads
• Salad dressings
• Sauces, syrups, and toppings
• Peanut spreads
• Reduced-sugar, -fat, and -calorie 

foods

Products Containing “Functional Fibers”

Soluble Corn Fibre
Soluble corn fibre is produced through 
the enzymatic hydrolysis of cornstarch. 
It’s poorly digested in the small intestine 
but partially fermented by gut bacteria in 
the large intestine and exhibits the same 
physiological benefits of dietary fibre. 
It has a low viscosity, is water soluble, 
and is stable under heat, pH, and 
processing stresses.

Functional Fibre
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Polydextrose
Polydextrose is a polysaccharide that’s 
synthesized from glucose and sorbitol, 
a sugar alcohol made from corn syrup. 
It’s used as a bulking agent, and 
sometimes as a sugar substitute, in 
foods, and it resists digestion and 
absorption.

Functional Fibre

Functional Fibre

Soluble Fibre Dextrin
Soluble fibre dextrin, also known as resistant 
dextrin, is a soluble fibre that’s isolated from 
wheat, corn, or tapioca and is nondigestible. 
It has a low viscosity and dissolves in water, 
making it easy for manufacturers to add it to 
beverages and foods such as breading, 
sauces, soups, cereals, and yoghurt. 
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• Free of grains (wheat, oat or rice bran) and legumes 
(peas, beans or soy fibers). 

• Does not contain gluten or lectin, low allergenicity. 
• Does not contain phytates (phytic acid is found in 

grains, has an acid load and binds minerals — which 
interferes with their absorption).

Free of Non-Paleolithic Food Extracts

1. Acacia gum powder: Obtained from several acacias (especially Acacia Senegal). Contains water-soluble dietary fibres 
(WSDF) that are not only good fibre for your diet but also helpful in keeping your cholesterol under control. One study 
showed that taking 15 grams of acacia gum in liquid form every day helped manage the concentration of plasma 
cholesterols in blood.

2. Bamboo fibre (Cellulose): Cellulose is an important structural component of the primary cell wall of green plants, many 
forms of algae and the oomycetes. Its polysaccharide. Bamboo fibre is 60% cellulose. 

3. Guar gum:  From the seed of the guar plant,  is a fibre that normalizes the moisture content of the stool, absorbing excess 
liquid in diarrhea, and softening the stool in constipation.

4. Cranberry protein powder: AKA “cranberry seed powder” is a partially defatted, natural, fruit seed fortified powder offering 
a wide range of antioxidant properties, 57% fibre. Antioxidant properties include proanthocyanidins and are well suited as a 
dietary ingredient for functional foods and supplements related to immune support and gut health. It is also useful as an 
ingredient in personal care products such as scrubs and exfoliants.

5. Carrot powder: AKA “carrot fibre” is the fibre portion of the carrot that is extracted, dried, and ground into a powder. Carrot 
Fibre can hold at least 26 times its weight in water and at least 4 times its weight in oil. Carrot Fiber is also GMO Free also 
Non-Allergen. 

6. Orange fibre:  Oranges are a good source of fibre. One large orange (184 grams) packs around 18% of the Reference Daily 
Intake (RDI). The main fibres found in oranges are pectin, cellulose, hemicellulose, and lignin.

12 Types of Fibre
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7. Apple fibre powder: Pectin is a starch called a heteropolysaccharide that occurs naturally in the cell walls of fruits and 
vegetables. Apple pectin is extracted from apples, which are some of the richest sources of fibre. Roughly 15–20% of the pulp 
of this fruit is made of pectin. Apple pectin has been shown to strengthen the gut barrier and promote the growth of healthy 
bacteria that keeps you protected. 

8. Glucomannan powder: Usually made from the root of the konjac plant. Historically been used in Asian cultures. Works in 
the stomach and intestines by absorbing water to form a bulky fibre which treats constipation. Slows the absorption of sugar 
and cholesterol in the gut. 

9. Psyllium husk powder: A water-loving fibre substance within it is the outer layer of the psyllium seeds from the psyllium plant, 
Plantago Ovata. Made up of both soluble (mostly) and insoluble. Each plant produces about 15,000 tiny seeds!

10. Flaxseed powder: Is a food and fibre crop. Good source of dietary fibre and omega-3 fatty acids, including alpha-linolenic 
acid. Contain phytoestrogens called lignans, which are like the hormone estrogen. The fibre in flaxseed is found in the seed 
coat.

11. Prune fruit powder: A prune is a dried plum, most commonly from the European plum (Prunus domestica). High soluble solids 
content and does not ferment during drying.

12. Inulin: Is a type of prebiotic. It's not digested or absorbed in the stomach. It stays in the bowel and helps certain beneficial 
bacteria to grow. Found in a wide variety of fruits, vegetables, and herbs, including wheat, onions, bananas, leeks, artichokes,
and asparagus. The inulin that is used in supplements most commonly comes from soaking chicory roots in hot water.

12 Types of Fibre

Partially Hydrolyzed Guar Gum
• PHGG is stable and soluble at various pH levels 

commonly found in foods as well as resistant to heat, 
acid, salt, high pressure and digestive enzymes. 

• Low viscosity of PHGG provides a distinct advantage for 
the use of fiber in enteral feeding products to be 
administered through feeding tubes. 

• It has been studied in adults, both healthy volunteers 
and patients, in different disorders such as constipation, 
irritable bowel syndrome (IBS), enteral nutrition, small 
intestine bacterial overgrowth (SIBO) and, very recently, 
in children suffering from functional abdominal pain 
according to the Rome III Criteria definition for 
functional gastrointestinal disorders (FGIDs)

• PHGG has also shown to have greater bacterial 
fermentation and short-chain fatty acid production 
compared other dietary fibres, and a prebiotic effect 
which supports improved numbers of beneficial 
bifidobacterium microflora.
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Fibre and Weight Management

Appetite reduction – dietary fibre may account for a 5% –7% on average reduction in energy 
consumption.

Gastric emptying – this mechanism supports reduction of appetite as it slows the release of 
contents from the stomach providing a prolonged feeling of fullness. 

Lower or delayed energy release from food – this mechanism suggests dietary fibre helps to either 
block or delay the release of macronutrients from food and therefore provide less kilojoules.

Insulin sensitivity – dietary fibre, specifically viscous fibre may help reduce the rate of absorption, 
therefore lowering the insulin and glycaemic response.

Gut hormone regulation – dietary fibres may also have an effect on other hormones known to play 
a role in motility, gallbladder contraction and pancreatic enzyme responses.

Oestrogen and Fibre

Free circulating oestrogen is cleared from the body primarily in the liver where it is conjugated 
and excreted in bile salts. 

In the GI, conjugated oestrogen can be acted on by colonic bacteria through the enzyme b-
glucuronidase resulting in unconjugated/free oestrone which can be recycled back into the 
bloodstream. 

A high fibre diet helps to reduce the recirculation of oestrogen by binding and eliminating it from 
the colon. 

Fibre is also believed to reduce the activity of beta-glucuronidase by altering the pH which intern 
effects the flora and bacterial activity in the colon.
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Bile Acids and Fibre

Bile acids BA are released into the duodenum in response to fats in the digestive system, are 
needed to absorb lipids, cholesterol and fat-soluble vitamins. 

Most of the primary BA are reabsorbed in the distal ileum, however about 5% of BA are not 
absorbed and enter the colon to undergo transformation into secondary BA. 

Secondary BA are associated with increased inflammation and cellular damage in the colon. 

High fibre diets protect the colon by binding BA and preventing conversion into secondary BA 
and increasing elimination of potential cellular toxins.

Cardiovascular Disease and Fibre

Several studies show that dietary fibre decreased both cardiovascular and coronary heart disease 
in those who consumed a higher dietary fibre diet.

Fibre is believed to deliver its protective role by:
• Delayed postprandial raise of glucose 

• Insulin and lipid raise 
• Gastric emptying 

• Increased satiety and therefore healthier weight 
• Production of short chain fatty acids which reduce circulating cholesterol
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Fibres which undergo complete or partial fermentation by bacteria in the colon 
include fructans, gums, resistant starch, psyllium, pectin and polydextrose as well 
as prebiotic fibres.

The colon is the predominate site for bacterial production of short chain fatty 
acids SCFA.

SCFA are attributed to several benefits which include: 

1. Immune modulation; through decreased tumour necrosis factor TNF alpha 
and proinflammatory cytokines release.

2. Colonic health; butyrate is the preferred fuel for colonocytes, providing 60-
70% of their energy. 

3. Anti-inflammatory; SCFA provide anti-inflammatory effects by modulating 
immune cell chemotaxis, reactive oxygen species and cytokine release as 
well as suppressing IL-12, TNF alpha, nitric oxide.

4. Antimicrobial activity; through several mechanisms such as altering pH, 
nutritional uptake, and energy modulation, SCFA can exert antimicrobial 
effects on organisms in the gut which can shape the colonic ecology.

Fermentable Fibre and SCFA

Polyphenols are classified based on the number of 
phenol rings that they contain. 

Dived in four classes: 

1. Phenolic acids account for about a third of the 
polyphenolic compounds in our diet and are found in all 
plant material, caffeic acid, gallic acid, ferulic acid are 
some common phenolic acids. 

2. Flavonoids are most abundant polyphenols in human 
diet. Quercetin, myricetin, catechins etc., are some most 
common flavonoids.

3. Stilbenes in plants they act as antifungal phytoalexins, 
compounds that are synthesized only in response to 
infection or injury. The most extensively studied stilbene is 
resveratrol. 

4. Lignans are formed by the dimerization of two cinnamic 
acid residues. Several lignans, are phytoestrogens.

Polyphenols
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The risks of PCC and DCC among individuals in 
the highest dietary fiber intake quartile/quintile 
were 14% (relative risk [RR] = 0.86, 95% 
confidence interval [CI] = 0.78-0.95) and 21% 
(RR = 0.79, 95% CI = 0.71-0.87) lower, 
respectively, than those among individuals with 
the lowest dietary fiber intake.

The short chain fatty acid (SCFA) propionate, 
produced through fermentation of dietary fibre by 
the gut microbiota, has been shown to alter 
hepatic metabolic processes that reduce lipid 
storage. 
Eighteen adults were randomized to receive 20 
g/d of an inulin-propionate ester (IPE), designed to 
deliver propionate to the colon, or an inulin control 
for 42 days in a parallel design. The change in 
intrahepatocellular lipid (IHCL) significantly 
increased within the inulin-control group (20.9%  
2.9% to 26.8%  3.9%; P = 0.012; n = 9), which was 
not observed within the IPE group (22.6%  6.9% to 
23.5%  6.8%; P = 0.635; n = 9). 

The predominant SCFA from colonic fermentation 
of inulin is acetate, which, in a background of 
NAFLD and a hepatic metabolic profile that 
promotes fat accretion, may provide surplus 
lipogenic substrate to the liver. 
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These results suggest that a high fibre intake 
may reduce the risk of diverticular disease and 
individuals consuming 30 g of fibre per day 
have a 41% reduction in risk compared to 
persons with a low fibre intake. Further studies 
are needed on fibre types and risk of 
diverticular disease and diverticulitis.

A substantial increase in Bifdobacterium was 
detected after Inulin Type Fructans (ITF) 
treatment (q=0.049).
Interestingly, fecal calprotectin, a marker of gut 
inflammation, was reduced upon ITF treatment. 
Prebiotic treatment did not significantly modify 
fecal SCFA content, but it increased fecal 
rumenic acid, a conjugated linoleic acid (cis-9, 
trans-11 CLA)
The FOOD4GUT study was a 3-month-long, 
multicentric, single-blind, placebo-controlled 
trial.

Zonulin and calprotectin were measured in 
fecal samples using enzyme-linked 
immunosorbent assays.
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Blood samples were obtained at baseline and 
at 30, 60, and 120 min after ingestion to 
measure the abovementioned lipid parameters. 
Lipid parameters showed small, but significant, 
changes. 
Significant reductions were found in circulating 
FFA levels among all participants. 
Circulating TG levels significantly declined at 30 
min and then remained nearly constant in 
control group but exhibited no significant 
difference in the placebo groups.

A diet rich in dietary fibres with different extents 
of fermentability and solubility is 
recommended, which means more varied and 
complex dietary fibres in the diet leads to a 
more dynamic, diverse and stable gut 
microbiota.

Various purified dietary fibres are capable of 
nourishing specific gut bacteria, such as 
Bifidobacteria, F. prausnitzii and Eubacterium 
hallii.

Dietary fibre improves the human gut 
microbiota by providing a substrate for 
fermentation, and subsequently increases 
production of SCFA. 

Butyrate, one of the major SCFA throughout the 
colon, provides the primary fuel for colonic 
cells to maintain growth and integrity and 
thereby improve gut health.
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