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Microbiome basics

• The basics of the gut microbiota are all covered in the video available 
at:

• https://www.drannelinepadayachee.com/blog/basicsofguthealth

• Topics include defining probiotics, prebiotics, synbiotics.
• The role of digestive processing through the gastro-intestinal tract

• It will help out everything else into context.
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https://www.drannelinepadayachee.com/blog/basicsofguthealth


Aims

• The role for fibre in diet:
• bulk, fermentation, delivery of nutrients and phytochemicals
• Prebiotic effect of food components

• Fibre: what is it?
• Plant cell wall components – cellulose, pectins, arabinoxylans, hemicelluloses
• Functional roles – visocity, fermentation
• What does soluble vs insoluble mean?

• Processing impact:
• Particle size of fibre – raw vs cooked

• Resistant starch:
• Types
• Processing effect on content
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Part 1: 
Fibre: bowel scourer, prebiotic, 
uber-eats delivery.
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Cabot Health, Bristol Stool Chart / CC BY-SA (https://creativecommons.org/licenses/by-sa/3.0)
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(Tydeman, Parker et al. 2010)
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Adapted from (Prakash, Tomaro-Duchesneau et al. 2011)

pH 1-2
Contents: pepsin, 
amylase (from salivary 
glands), mucus

pH 6-7
Duodenum
Jejunum
Ileum
Contents: pancreatic 
acid, bile salts, mucus

pH 5-7
Ascending, Transverse & 
Descending colon
Contents:
Bicarbonate, mucus

Aerobic bacteria

Anaerobic bacteria

<103

• Lactobacilli
• Streptococci

<104-7

• Lactobacilli
• E. coli 
• Enterococcus faecalis

<1010-12

• Lactic acid (producing) 
bacteria

• Bacteroides
• Bifidobacterium 

bifidum

Breakdown

Absorption

Fermenter
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Part 2: 
Fibre: what is it?
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(Padayachee, Day et al. 2017)

Use with permission.



(McDougall, Morrison et al. 1996)



(Padayachee, Day et al. 2017)
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(Padayachee, Day et al. 2017)
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Part 3: 
Fibre: the effect of processing
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(Padayachee 2010)

Cell wall

Vacuole

Polyphenol
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(Tydeman, Parker et al. 2010)
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(Netzel, Netzel et al. 2011)
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(Day, Gomez et al. 2012)

Use with permission.



(Netzel, Netzel et al. 2011)
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Bioavailable

(Padayachee, Netzel et al. 2013, Padayachee, Day et al. 2017, Gu, Howell et al. 2019)
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(Padayachee, Netzel et al. 2013)

Use with permission.Shows the cell wall 
of whole cells in 
purple carrot



(Padayachee, Netzel et al. 2013)

Use with permission.Shows the anthocyanins that are bound to the cell walls before digestion



(Padayachee, Netzel et al. 2013)
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Shows the anthocyanins that 
are bound to the cell walls 
after gastric & small intestinal 
(in vitro) digestion



Digestive Release

< 2% polyphenol release during gastric and small 

intestinal digestion

80% of total 60% of total

(Padayachee, Netzel et al. 2013)
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Beverages / No Fibre Fruits and Veg

(Palafox et al 2011)
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(Gu et al 2019)

Use with permission.



Ascending

(Gu et al 2019)
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Transverse

(Gu et al 2019)
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Descending

(Gu et al 2019)
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(Gu et al 2019)
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Part 4: 
Resistant starch: basics
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What is a resistant starch?

Starch that RESISTS digestion (with amylase) because:

1. Compact molecular structure of starch limits the 
accessibility of digestive enzymes

E.g. physically inaccessible to the digestive enzymes as in seeds, 
grains and tubers.

2. Starch granules are configured in such a way which 
prevents their digestion

E.g. unripe bananas, raw potatoes, and high amylose maize starch

3. Gelatinized starch when cooled form starch crystals 
(retrograded starch) which are resistant to digestive 
enzymes

E.g. corn flakes, cooked + cooled pasta & potatoes

4. Chemical modifications like esterification, etherification, 
and cross bonding resist enzymatic digestion of starch

(Sajilata, Singhal et al. 2006, Ashwar, Gani et al. 2016)
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Types of resistant starches

(Raigond, Ezekiel et al. 2015)
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(Fuentes-Zaragoza, Sánchez-Zapata et al. 2011)
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(Sajilata, Singhal et al. 2006)
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(Raigond, Ezekiel et al. 2015)
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1. Dietary Fibre:
- Resists digestive breakdown
- Regulates intestines
- Prebiotic effect on gut 

microbes

2. Complex structure
- Cellulose (hard)
- Pectin (soft)
- Varies between plants

3. Processing:
- Particle size
- Intact cells
- Fermentation rate

4. Starch
- Rapid digestion
- Slow digestion
- Resistant digestion
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