
Key benefits:
3 IP-protected and uniquely efficacious enzyme for 

gluten digestion in the stomach
3 Scientifically proven to digest proline-rich  

gluten epitopes 
 • in vitro5

 • in a gastrointestinal model6

 • in humans7

3 Uniquely stable and active under stomach conditions 
 • active and stable at low pH (stomach)
 • resistant to pepsin
3 Safety confirmed in regulatory toxicity studies and 

shown in clinical trials
3 FDA notified new dietary ingredient for use in dietary 

supplements in the US
3 Microgranulated form with excellent handling 

properties
3 Suitable for tableting
3 Manufactured in Europe

Tolerase® G
helps digest gluten 
Tolerase® G
Tolerase® G is a proline-specific 
endopeptidase. The enzyme is 
isolated from a special strain of 
the food-grade fungus Aspergillus 
niger, and is also known as 
AN-PEP (Aspergillus niger-prolyl 
endopeptidase). 

The enzyme is active under stomach 
conditions of low pH (3.5-5.5) and 
is resistant to digestion by pepsin. 
This makes it ideal to act in the 
stomach and for use in digestive 
enzyme supplements.

Gluten consumption 
Gluten is a protein complex found in wheat, barley and rye. Gluten represents 
approximately 80%, 60% or 50% of protein in these grains, respectively. 
Gluten is a hard to digest protein, since it is rich in prolines.1

An increasing percentage of the US population are avoiding gluten intake 
in their diet (14% (Mintel, 2013); 13.5% (Multisponsor, 2013)). However, 
even with a gluten-free diet, there is still intake of hidden gluten. 

Indeed, as gluten is present in many different foods, it is almost impossible to 
fully avoid gluten intake, even when following a gluten-free diet: gluten intake 
can be up to 3 g/d for a normal gluten-free diet, and still up to 0.2 g/d for a 
very strict gluten-free diet, as observed in Dutch adolescents and adults.2,3,4

Examples of foods which may contain hidden gluten4

 Baked beans Flavoring Marinades Seasonings
 Blue cheese French fries Meat loaf Self-basting poultry
 Breading Gravy Nuts Soups, soup bases
 Broth, bouillon Herbal Teas Processed meat Soy sauce
 Candy Ice cream Puddings Stuffing
 Cereal binding Icing/frosting Rice mixes Thickeners
 Chocolates Imitation seafood Roux Vegetarian “burgers”
 Color (artificial, caramel) Imitation bacon Salad dressings 
 Communion wafers Licorice Sauces 
 Dry roasted nuts Maltodextrin Sausage

1  Hausch et al 2002 Am J Physiol Gastrointest Liver Physiol 283:G996-G1003
2  van Overbeek et al. Eur J Gastroenterol Hepatol 1997;9:1097-9.
3  Hopman et al. J Pediatr Gastroenterol Nutr 2006;43:102-8.
4  Hopman EG et al. Eur J Gastroenterol Hepatol 2008;20:423-9.
5  http://www2.ca.uky.edu/agc/pubs/FCS3/FCS3564/FCS3564.pdf.
6  Stepniak D et al. Am J Physiol Gastrointest Liver Physiol. 2006;291:G621-9.
7  Mitea et al. Gut 2008;57:25-32.
8  Salden et al. Manuscript in preparation.
9  Manuscript in preparation.

Tolerase® G cleaves peptides 
after a proline residue
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Commercial dietary supplements for gluten digestion were compared in in vitro
gluten epitope digestion. 1 capsule/g gluten. 0.2 mg/ml pepsin. 50 nM NaCl.
Temp = 37 °C. pH = 4.5. Tmax = 30 min.
Gluten epitopes measured by competitive R5 ELISA.

Methods

Results
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For more information on Tolerase® G, visit www.dsm.com/human-nutrition or e-mail info.dnp@dsm.com

This information is based on DSM’s current knowledge and only contains scientific and technical information for business to business use. DSM makes no representation or 
warranty of the accuracy, reliability, or completeness of the information and as to results to be obtained. Use of this information shall be at your discretion and risk. It does not 
relieve you of your obligation to comply with all applicable laws and regulations and to observe all third party rights. Nothing herein relieves you from carrying out your own 
suitability determinations and tests including the stability testing of the finished product. Country or region-specific information should also be considered when labelling or 
advertising to final consumers. The content of this document is subject to change without further notice. All trademarks listed in this brochure are either registered trademarks 
or trademarks of DSM in The Netherlands and/or other countries.

H0202 © 2015 DSM Nutritional Products Ltd

Tolerase® G
helps digest gluten

For DSM, quality is a way of life. This is the core of Quality for Life™.

Quality for Life™ is the mark of quality, reliability and traceability. It 
means that DSM customers are getting the best ingredients, knowing the 
source on which they depend.

Quality for Life™ means sustainability. It symbolizes our commitment to 
our environment, consumers, our business partners, our people and the 
regulatory framework that governs our operations.

With the Quality for Life™ seal, we aim to ensure peace of mind for you 
and for your customers.
www.qualityforlife.com

Efficacy
DSM has worked for 7 years to build a solid scientific package proving that 
Tolerase® G digests gluten: 

• Tolerase® G specifically degrades the immunogenic parts within  
gluten proteins 6

• Gluten-sensitive T-cells of the body’s immune system do not react 
anymore to gluten after degradation with Tolerase® G 6,7 

• Tolerase® G degrades gluten in an in vitro system mimicking the human 
gastro-intestinal tract 6,7

• Tolerase® G degrades gluten in the human gastrointestinal tract7

• Tolerase® G is stable and active under gastric conditions6

• Tolerase® G is able to digest the immunogenic parts of gluten. Other 
enzymes that are currently used in commercially available dietary 
supplements claiming to digest gluten are much less active9

• Gluten-sensitive T-cells still react to gluten digested by current 
commercial gluten-digesting supplements, but not to gluten digested 
with Tolerase® G.

Tolerase® G degrades gluten (Glia-α3) in stomach and 
duodenum of human volunteers

Gluten-digesting enzymes available on the market are not 
very effective

Safety
Tolerase® G is safe for the general population, as tested in regulatory 
toxicity studies and shown in available clinical studies.8

Claims
Allowable US structure function claims include: 

• Helps digestion of gluten
• Improved gluten digestion
• Inactivates gluten
• For easy digestion of gluten
• Helps to digest foods containing gluten

Additional labelling
“For best efficacy, take Tolerase®  G at the start of a meal which may 
contain gluten.”

Tolerase® G is not designed to replace a gluten-free diet. Therefore, 
consumer products made with Tolerase® G shall carry the disclaimer: 

“Tolerase® G is not suitable to replace a gluten-free diet. Tolerase® G is 
not suitable to treat or prevent celiac disease.”

Composition
Tolerase® G is a prolyl endopeptidase from the food-grade fungus 
Aspergillus niger with an activity of 580,000 PPI/g of product.

Applications and dosage 
Tolerase® G

• is a microgranulate with excellent flowability and compressibility for 
use in tablets and  capsules. 

• has an off-white to creamish color, high solubility and a bland taste.

• has good stability at temperatures ≤ 30°C and a shelf life of 18 months 
at ≤ 15 °C.

• is designed for consumption along with a gluten-free diet and is best 
taken at the start of the meal. 

• The dose rate is dependent on the sensitivity of gluten intolerance and 
the size of meal consumed. General rule: 200,000 PPI to tackle a diet 
high in hidden gluten (500 mg/d). Consumers who are very sensitive 
are advised to take twice this dose.

Tolerase® G significantly degrades gluten epitope concentrations in the 
stomach and duodenum of human volunteers compared to placebo8

Currently available gluten-digesting enzyme supplements
are not very effective8
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