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Welcome

“It’s not just what you eat. It’s what you digest.”

Enzymes 
and

Intestinal Health

Leyla El Moudden



About Enzyme Science UK

• Strict quality standard adherence for all  
ingredients in our finished product 

• Ingredients are derived from natural sources 
produced under strict cGMP-controlled 
environments

• No artificial fillers and binders

• Enzyme Science continually verifies product 
quality including purity, efficacy, and safety 
by evaluating products via our on-site 
laboratory and through accredited third-
party facilities



Therapeutic Enzyme Blends

Pure vegan enzymes are blended to address various 
conditions

Major categories include enzyme blends focused on:

o Overall Digestive Support / Digestive Health

o Multiple Food Intolerances 

- i.e. Gluten, Lactose, Casein, Phenols, etc.

o Indigestion, Acid Reflux, GERD

o Many non-digestive / Therapeutic uses (away 
from food)

o Absorption
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Leyla El Moudden
BA, Dip Herb, Dip Nat mANP

• Director of Education for Enzyme Science & 
Enzymedica UK

• Naturopath at Surrey Holistic, Godalming

• Metabolic Balance Coach

• Contributing Editor IHCAN
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Overview

• Food Sensitivity Reactions

• Candida

• SIBO

• LPS

• Leaky Gut

• Microbiome

• Histamine

• Q&A
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Rapid impact
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Systemic and Digestive

• Systemic enzymes enter the bloodstream 
intact, then travel to tissues and then onto 
available cells – these are often protease 
enzymes

• Most enzymes can reach the circulation where 
their benefits continue

• Protease enzymes trim and prune proteins 
such as those that contribute to and result 
from inflammation:

• Fibrinolytic enzymes 
• Serrapeptase

• Nattokinase



Digestive Enzymes - Key Objectives 

• The role of digestive enzymes in functional GI disorders, including:

• GERD, IBS, SIBO,  Intestinal Permeability (Leaky Gut), and Malabsorption

• How Digestive Enzymes influence the microbiome

• Understanding Biofilm & how Digestive Enzymes help 

• Enzymes as a large part of the solution to multiple health conditions

• Identifying and addressing Enzyme Deficiencies

• The use of Digestive Enzymes for multiple food intolerances

• Practical guidance on selection and dosage of Digestive Enzymes
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Artificial 
sweeteners

Adverse reactions
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Foods as structures
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• Kelp one 

• Rice bran 

• Nuts 

• Parsnip 

• Potato 

• Banana 

• Leafy green 

vegetables 

• Fats

• Mackerel

• Salmon

• Herring

• Oysters

• Chia seeds

• Linseed

• Hemp seeds 

• Walnuts

• Red meat

• Liver

• Eggs

• Fish

• Dairy  

• Fortified plant-based 

• Nutritional yeast 

• Fortified non-dairy 

milk and grains

• Herring 

• Brazil nuts

• Seafoods

• Milk

• Brown rice 

• Meats

• Liver

• Chicken breast

• Tuna

• Turkey

• Salmon

• Anchovies

• Pork

• Ground beef

• Peanuts

• Avocado

Foods as structures
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Example Amino Acid Structure:

A-A-A-A-B-B-C-C-A-A-A-A-B-B-C-C

Some enzymes break one type of bond: 

A-A-A-A B-B C-C-A-A-A-A B-B 

C-C A-A-A-A B-B C-C -A-A-A-A B-B C-C

Some enzymes breaks duplicate type bonds

A-A-A-A   B-B    C-C     A-A-A-A   B-B

C-C      A-A–A- A    B-B    C-C   A-A-A-A   B -B   C- C

Enzymes and biological molecules

amylase
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Pathogens as structures
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• Candida

• Bacteria

• Biofilms
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Quick Recap - Protein
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Antigen processing cells in the gastrointestinal mucosa and presented on the major 
histocompatibility complex (MHC), leading to immune reactions, dietary intolerances, or 
allergy. In the partially hydrolyzed diets (lower panel), the dietary protein has been 
partially degraded before consumption, with the proteins broken down into small peptides 
that are not processed and presented as effectively, thus reducing immune response 
against the diet.

Quick Recap- Intact protein effects
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Salivary amylase breaks down starch into 
disaccharides

Stomach pepsin breaks down large 
proteins into large peptides

Pancreas assists small intestine with:
Amylase to continue the breakdown of 
starch
Trypsin to continue the breakdown of 
protein
Lipase to break down fat

Small intestine releases:
Maltase, sucrase and lactase to break 
down remaining disaccharides into 
monosaccharides

Peptidase breaks down dipeptides into 
amino acids

Chloride sodium balance = Intestinal hydration

Small Intestine – Site of Absorption
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Where is the vulnerability?
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Where is the vulnerability?
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Intestinal Growths

• Small Intestinal Bacterial Overgrowth
• Hydrogen / Methane
• Hydrogen sulphide 

• Candida
• Yeast 
• Pseudo
• Hyphal 
• Sporulation 

• Biofilms
• Antimicrobial and antifungal resistance
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Candida

1. Invasion of the intestinal lining by hyphal Candida –
causes “leaky gut”

2. Arabinose interferes with vitamin and amino acid 
metabolism – may affect behaviour, cause plaque build 
up and muscle weakness and mental health symptoms

3. Tartaric acid – interferes with energy production, 
leading to fatigue

4. Gliotoxin – from candida and other yeasts suppress 
immunity

5. Acetyl aldehyde –interferes with vitamin B6 
metabolism, affecting hormones, brain chemistry and 
detoxification, leading to brain fog, poor skin health, 
and fatigue

6. Biofilms – make it hard to eradicate infections and 
perpetuate infections

7. High Oxalate production – causes achy joins and 
muscle soreness

Urine

Blood

Stool
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Candida – typical intervention

• Low sugar diet 

• Medium chain fatty acids like Caprylic acid show an inhibitory 
effect low concentrations, remain in gut for 3 hours – reduces 
candida populations by up to 80%   

• Berberis aquifolium, Berberis vulgaris, Berberis 
aristata, Hydrastis canadensis, Phellodendron 
amurense, Coptis chinensis, and Tinospora cordifolia (da Silva 
et al., 2016)

• Beneficial bacteria such as Saccharomyces boulardii –
inhibitory effects

• Pau D’Arco, Olive Leaf Extract, Oregano Extract, Grapefruit 
Seed Extract, coconut-based aplitic acid, Garlic, Uva ursi 

• Antifungal resistance = biofilm formation
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Candida Adhesion
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Cellulase Hemicellulase, Beta Glucanase, 
Lysozyme + antifungals

Candida Structures
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Candida Structure



• Fungal β-1,3-
glucan is one of the key 
components of the 
matrix of C. albicans-S. 
aureus biofilms

• Inhibition of β-1,3-
glucan significantly 
alters fungal and 
bacterial resistance to 
antibiotics

Fungal Beta Glucan



Beta-Glucanases

• β-1,3-glucanases produced by plants are natural 
anti-fungals

• Aspergillus niger 

• β-1,3-Glucan hydrolysing enzymes

• Hydrolysis of polymers like cellulose, laminarin, and 
β-1,6-glucans produce glucose as the end product

• Cellulase, protease and chitinase also facilitate 
breakdown

• Lysozyme damages the cell walls of bacteria and 
fungi by hydrolysing the β1–4 glycosidic  bonds 
between the components of fungal chitin

Lysozyme
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Hemicellulase

Hemicellulases are enzymes that break down material typically associated with or 
attached to cellulose 

This category of enzyme  includes xylanase, arabinoxylanase, beta-glucanase, beta-
mannanase, pectinase, arabinase, pectin methylesterase, pectin lyase, and 
polygalacturonases
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Mannan
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Lysozyme
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SIBO –
Small Intestinal Bacterial Overgrowth

The relative sterility of the small intestine relies 
on:
• Gastric acid 
• Pancreatic enzyme production
• Gut motility
• Systemic and local immunity
• An intact ileal valve
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Clinical Manifestations of SIBO

Weight loss
Steatorrhea
Vitamin/mineral deficiency 

— Fat-soluble vitamins (A, D, E, K) 
— Vitamin B12 
— Iron 

Vitamin excess 
— Folate

Hypoproteinaemia/hypoalbuminemia 
Decreased xylose absorption (test) 
Diarrhoea 
Constipation
Abdominal pain or tenderness 
Flatulence
Hydrogen / Methane Breath Test >20

Normal results:
Adults - 2-20 ng/mL, 2-20 μg/L, or 4.5-45.3 nmol/L
Children - 5-21 ng/mL, 5-21 μg/L, or 11.3-47.6 nmol/L 
Infants - 14-51 ng/mL, 14-51 μg/L, or 31.7-115.5 nmol/L

Normal results: 
Serum xylose concentration at 1 hr in excess of 1.3 mM 
Urinary xylose excretion in excess of 7.0 mmol/5 hr 
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Gastric acid, pyloric valve

• Reduces bacterial content 
from millions to thousands 

• Triggers release of digestive 
enzymes 

• Protects the small intestine 
from overload

Moxon TE, Nimmegeers P, Telen D, Fryer PJ, Van Impe J, Bakalis S. Effect of chyme viscosity and nutrient feedback 
mechanism on gastric emptying. Chem Eng Sci. 2017 Nov 2;171:318-330. doi: 10.1016/j.ces.2017.05.048. PMID: 
29104301; PMCID: PMC5569601.
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Salivary amylase breaks down starch into 
disaccharides

Stomach pepsin breaks down large 
proteins into large peptides

Pancreas assists small intestine with:
Amylase to continue the breakdown of 
starch
Trypsin to continue the breakdown of 
protein
Lipase to break down fat

Small intestine releases:
Maltase, sucrase and lactase to break 
down remaining disaccharides into 
monosaccharides

Peptidase breaks down dipeptides into 
amino acids

Chloride sodium balance = Intestinal hydration

Sites of absorption of nutrients within the gastrointestinal tract. Adapted from: Mahan and Escott-Stump: Krause's Food, Nutrition and Diet Therapy, 9/e, p l3, ©1996, with permission from Elsevier

Pancreatic enzymes
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SIBO Method

1. Hydrochloric acid – retore bacteriostatic 
effect of stomach 

2. Digestive enzymes – ensure uptake of 
nutrient, protection from food 
intolerance 

3. Antimicrobials in rotation
4. Bile – diet, bile salts, lipase, pancreatic 

enzymes – remove additional burden of 
LPS 

5. Motility & Migrating Motor Complex –
supplementation, stress relief, fasted 
states 

6. The ileocecal valve – chiropractic, 5HTP, 
enhance digestion (enzymes and HCL)

7. Immune system – restoration 
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Image credit: Detailed structure of gram positive bacterial, gram negative bacterial, mycobacterial, and fungal cell walls, Nature 
Reviews, Microbiology.

Ishaq, S. L. , Moses, P. L. , Wright, A. G. , 2016, 'The Pathology of Methanogenic Archaea in Human Gastrointestinal Tract Disease', in G. 
Mozsik (ed.), The Gut Microbiome - Implications for Human Disease, IntechOpen, London. 10.5772/64637.

• SIBO bacteria are primarily gram-
negative.

• LPS initiates reprogramming in both 
monocyte macrophages 
and neutrophils

• Suppresses host lipase in a variety of 
environments

Medvedev et al., 2006, Wysocka et al., 2001, Cross, 2002, Cavaillon et al., 2003, McCall and Yoza, 2007, Foster et al., 2007

SIBO Structure
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Antimicrobials

1. Berberine (extract of berberis vulgaris and other 
berberine containing herbs) 
2. Wormwood (Artemisia absinthium) 
3. Goldenseal (high berberine content) 
4. Oregano (dried or tincture) 
5. Allicin (extract of garlic) 
6. Neem 
7. Oregon grape root – dried, tablet, tincture 6x per day 
8. Neem leaf

Method

Choose 2 antimicrobials at a time. Dose as high as 
tolerable - 3-5g / 3000- 5000mg berberine 4- 6 weeks 
2700 mg Allicin 4- 6x per day
If SIBO still present – repeat with two different 
antimicrobials
Consider an elemental diet if SIBO is unresponsive 
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Biofilms

Biofilm formation can protect pathogens from many aspects of the innate 
immune system, including by inactivating neutrophils and monocytes.  Altered 
immune recognition during this phase of growth is also evident by changes in 
the cytokine profiles of monocytes exposed to biofilm. 
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• It can modify the virulent phenotype of 
bacteria in biofilms

• It is effective against mature biofilms

• It enhances the bactericidal effect of 
antibiotics against bacterial biofilms

• Anti-inflammatory, anti-biofilm, analgesic, 
anti-edemic, and fibrinolytic effects

• Serratiopeptidase is widely used in Japan and 
Europe as the anti-inflammatory and pain 
treatment of choice

Serrapeptase
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A 2017 review established that serrapeptase was able 
to block the enzymes responsible for triggering painful 
inflammatory responses. It was observed that 
serrapeptase did this just as effectively as other 
commonly used COX-I inhibitor drugs, including 
naproxen

Serrapeptase
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Low Grade Inflammation
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Protein & 
Stomach Acid 
/ Chewing

Enzyme 
insufficiency

Candida / SIBO
Biofilms

Bacteriostatic 
effect of the 
stomach

Leaky Gut
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Relationship with enzymatic function
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Popular digestive
support
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Any questions?

46

www.EnzymeScience.co.uk

Register for a practitioner account 
for our practitioner resource pack, 
training, information and discounts 
on products and to access 
recordings and clinical support

http://www.enzymescience.co.uk/

