
Tolerase™ L
The freedom to enjoy dairy

• A highly efficacious and safe enzyme
with a positive opinion from the
European Food Safety Authority: 
“contributes to breaking down lactose”

• Feel the benefit: helps to eliminate
lactose intolerance discomforts like
bloating, gas, diarrhea and abdominal 
cramps that occur after consuming
dairy products

• Regulatory compliance in key markets

• Low cost in use

• Consistently high activity level
(100,000 ALU*/gram), allowing 
small tablet size

• Excellent tableting properties:
– White color
– Superior flowability
– Suitable for direct compression
– Neutral taste

• Strong scientific substantiation for
acid lactase

• Manufactured by DSM, the global
leader in food enzymes

What is Tolerase™ L?
Tolerase™ L is an acid lactase that converts lactose into glucose and galactose. The enzyme
originates from a special strain of the fungus Aspergillus oryzae. Its activity at low pH (3.5 – 5.5)
makes this lactase particularly effective to digest lactose in the stomach and is therefore ideal for
use in dietary supplements as a digestive aid.

Lactose intolerance
Lactose is a milk sugar, naturally present in
dairy products. It is digested by the enzyme
lactase into glucose and galactose, which are
absorbed in the bloodstream. Lactose-intolerant
people lack this enzyme and as a result are
unable to digest lactose fully.

If undigested, lactose reaches the large
intestine where it is degraded by its microflora.
The resulting by-products may cause
symptoms of lactose intolerance including
diarrhea, abdominal cramps, flatulence and
nausea. When lactose-intolerant people stop
consuming dairy products, their intake of
calcium tends to be lower, which can put their
bone health at risk.

About 50% of the world’s population is
lactose intolerant, meaning that they cannot
drink milk or consume dairy products without
experiencing these uncomfortable symptoms.

The prevalence of lactose intolerance
varies across the world. In general,
people from western countries are less
prone to lactase deficiency, but still up
to 20% of the population is unable to
digest lactose. In Latin America, Africa
and Asia the prevalence of lactose
intolerance is much higher. For 
instance, in China almost all the
population is lactose intolerant.

Product                                       Lactose (g)

Milk (1 cup = 240 ml)
– Whole 9 – 12
– Skimmed 11 – 14
– Evaporated 24 – 28
– Sweet condensed 31 – 50
– Lactose-reduced low-fat 3

Yogurt – low fat (1 cup = 240 ml) 4 – 17

Cheese – hard (1 oz = 28.4 g)
– Swiss 0.5 – 1
– Mozerella, part skim, low moisture 0.05 – 4
– American, pasteurized, processed 0.05 – 4

Cheese – soft (1 cup = 240 ml)
– Ricotta 0.6 – 12
– Cottage 1.4 – 8

Butter (1 pat = 5 g) 0.04 – 0.05

Cream (1 tablespoon = 15 ml) 0.4 – 0.5

Ice cream (1 cup = 240 ml) 4 – 8

Sherbet (1 cup = 240 ml) 1.2 – 4

Scrimshaw, N.S. and Murray, E.B., 1988. Am. J.
Clin. Nutr. 48(4):1079-1159. Pennington, J.A., 1989.

Bowes & Church’s Food Values of Portions
Commonly Used.

* Acid Lactase Units according to the Food Chemicals Codex



Tolerase™ L
The freedom to enjoy dairy

Efficacy and safety
Lactase from Aspergillus oryzae has a high activity at low pH (pH 3.5 – 5.5) making it particularly
suitable to digest lactose in the stomach. The use of this enzyme to degrade lactose is well
established, both scientifically and commercially.

There are numerous scientific references indicating efficacy of acid lactase in lactose-intolerant
people, e.g.: Barillas & Solomons (1987), DiPalma and Collins (1989), Gao et al. (2002), Guzek et
al. (2008), Portincasa et al. (2008), and Ojetti et al. (2010).

H2 breath test
If lactose is not digested in the small intestine, it enters the large intestine. Here it can be
fermented by naturally-present microbes. Lactose fermentation results in the production of
volatile fatty acids and gasses, as carbon dioxide (CO2) and hydrogen (H2). A part of the H2
is expired by breath. Therefore, the H2 breath test has been developed as a method to
identify lactose intolerance.

Study design
• 109 lactose-intolerant participants

(age 38 ± 1 (SEM) y).

• Participants received 500 ml of
milk (containing approx. 25 g of
lactose). With the milk they all
received a placebo or lactase.
Lactase was provided in two
different doses. A part of the
participants tested both doses.

• Breath samples were taken for 
H2 analyses.

Results
• H2 expiration in breath was clearly lower after 

lactase treatments.

• Reduction area under the curve H2 (ppm • 360 min):
74% (low dose) and 88% (normal dose).

• Symptom score ([severity of ] bloating, abdominal
pain, and bowel movements) reduced by 76% (low
dose) and 88% (normal dose).

Conclusion
• Lactase (from Aspergillus oryzae) effectively broke

down lactose, resulting in less expired H2 and a
strong reduction of symptoms.
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Claims
The scientific evidence of lactases is well
established and lactase is placed on the positive
list of the European Food Safety Authority
with the claim:

Depending on the local regulatory
requirements and interpretation, claim
wording might be modified.

Composition
Tolerase™ L is an acid lactase (β-galactosidase)
originating from the food-grade fungus
Aspergillus oryzae. Its activity is 100,000 ALU/g.

Tolerase™ L  is a granulated product with
excellent flowability and compressibility for use
in tablets and capsules. Tolerase™ L has a
white colour, high solubility and a neutral taste.

Applications and dosage
The dose of Tolerase™ L is dependent of the
amount of lactose and the size of the meal
consumed. In general, a larger meal remains
in the stomach for longer and therefore less
enzyme is required than when the same
amount of lactose is consumed with a light
meal or just a glass of milk.

A general guideline is 2,500 ALU per 10 – 13
grams of lactose consumed.

The European Food Safety Authority
recommends a dose of 4,500 ALU with each
lactose-containing meal.

For very sensitive lactose-intolerant
consumers (needing a 100% conversion)
10,000 ALU per meal is recommended. 

Over time, consumers will quickly establish
their required dose.

Portincasa et al., 2008 – Eur. J. Clin. Invest.
38(11):835-844.

DISCLAIMER: Although DSM has used diligent care to ensure that the information provided herein is accurate and up to date, DSM makes no representation or warranty of the
accuracy, reliability, or completeness of the information. This brochure only contains scientific and technical information for business to business use. Country or region-specific
information should also be considered when labeling or advertising to final consumers. This publication does not constitute or provide scientific or medical advice, diagnosis,
or treatment and is distributed without warranty of any kind, either expressly or implied. In no event shall DSM be liable for any damages arising from the reader's reliance
upon, or use of, these materials. The reader shall be solely responsible for any interpretation or use of the material contained herein. The content of this document is subject to
change without further notice. Please contact your local DSM representative for more details. All trademarks listed in this brochure are either registered trademarks or
trademarks of DSM in The Netherlands and/or other countries unless explicitly otherwise stated.
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For more information please visit www.dsm.com/human-nutrition or e-mail info.dnp@dsm.com

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

“Contributes to breaking down lactose”


