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The cool freshness of menthol
BASF’s  innovat i ve  p rocess  fo r  resource-e f f i c ien t  p roduct ion  o f 

the  wor ld ’s  most  popu la r  f l avor

Menthol is the very essence of freshness. Whether in toothpaste, chewing gum or 

candies, the minty taste of the world’s most-sold flavor ingredient can be found in 

countless everyday products. But menthol owes its popularity not only to its fresh 

taste, but also to its cooling effect on the skin and mucous membranes. This is why 

it is often used for pharmaceuticals and cosmetics like cooling ointments, inhalations, 

deodorants and shower gels. The worldwide demand of 25,000 to 30,000 metric tons 

per year already exceeds the available supply – and is constantly growing because 

more and more new products contain menthol. BASF will be putting the world’s 

largest production plant for nature-identical menthol into operation in summer 

2012. A completely new process means it can be produced reliably and in 

consistently good quality.

Originally, pure menthol had been obtained from corn mint (botanical name: 

Mentha arvensis). But plant-based production has drawbacks; for example, 

harvest yields and product quality can vary depending on climatic conditions, 

resulting in supply shortages. 

Menthol has also been manufactured synthetically since 1973. In chemical terms, 

it is a cyclic hydrocarbon with an alcohol group which at room temperature is a 

colorless solid. Previous chemical production methods, however, have certain 

disadvantages: either they require very complex, multi-step syntheses, or they 

yield not only the desired, naturally occurring L-menthol but also the same amount 

of a by-product called D-menthol which, depending on the intended use, has 

to be laboriously removed from the mixture. L- and D-menthol are variants of 

the same molecule, but have a mirror-image structure in relation to each other, 

like the right and left hand. Scientists call these molecules “enantiomers”. The 

different structure means that L- and D-menthol have different effects in the body. 

D-menthol, for example, has a less pronounced cooling action. A mixture of the 

two variants, known as DL-menthol, is required mainly for products in which the 

cooling effect is not predominant, for example in certain flavoring ingredients. 
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The new production plant for  
L-menthol will come on stream at 
BASF’s Ludwigshafen site in summer 
2012. It will be producing L-menthol 
with a purity of at least 99.7 percent 
from the starting material citral.

Fresh taste and cooling effect: the 
world’s most-sold flavor menthol 
can be found in countless everyday 
products.
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The cool freshness of menthol

BASF has now developed a new process based on the aroma chemical citral which is 

already produced in BASF’s Verbund system. “One of the key steps in the new process  

is called asymmetric hydrogenation,” explains BASF research scientist Dr. Rocco Paciello. 

“For this purpose we have developed a special, highly efficient catalyst system which 

ensures that mainly just a certain enantiomer is synthesized from the citral.” In two further 

synthesis steps, this intermediate is then used to produce the L-menthol. Another advantage 

of this technique: it is a continuous process in which substances are constantly added 

and removed so therefore it has no downtimes. This not only saves time but is more 

resource-efficient because more L-menthol with a purity of at least 99.7 percent can  

be produced using the same amount of starting materials.

In summer 2012, the new production plant for L-menthol will come on stream at BASF’s 

Ludwigshafen site to meet the high global demand that can no longer be adequately met 

by plant-based manufacture alone. For Givaudan, the world’s largest producer of flavors 

and fragrances, which supplies numerous cosmetic and food manufacturers, both the 

security of supply and the quality of the menthol are of decisive importance: “Menthol is 

probably the most important flavoring ingredient used in oral care products. It is present 

in almost all toothpastes, mouthwashes and other oral care products and makes for fresh 

breath and a clean feeling in the mouth,” explains Clare Collett-Williams, Head of Oral 

Care at Givaudan UK Ltd. “For us it is absolutely essential always to have an adequate 

supply of menthol of consistently high quality,” emphasizes Collet-Williams. Exactly this 

will be achieved with BASF’s new production process: high purity, nature-identical menthol 

in sufficient quantities, not just for dental and oral care products, but also for perfumes, 

ointments to relieve cold symptoms or even grill sauces.
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See Info Box
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Further information can be found at:

www.aromachemicals.basf.com/About_us/AboutLmenthol .aspx 

www.informedhealthonl ine.org/how-does-our-sense-of-taste-work.802.en.html



The Info Box

Links to third-party sites (“hyperlinks”) do 
not constitute an endorsement of such 
third-party sites by BASF and BASF is not 
responsible for the availability of these 
sites or their contents. The hyperlinking to 
these sites is at the user’s own risk. 
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How the sense of taste works 

What is usually referred to as the “taste” of food, is actually an interplay between the 

sense of taste and smell. In the mouth, or more precisely on the tongue and in the 

oral mucosa, five to six simple basic qualities of taste are perceived: sweet, salty, 

sour and bitter are the best known. Receptors for “umami” (Japanese for spicy, 

savory) which respond to the glutamate in, for example, meat, soy sauce or cheese, 

have also been identified. The existence of an independent receptor type for fatty 

food is still scientifically disputed.

It is the sense of smell, however, that plays a decisive role in evoking complex taste 

sensations. During a meal, the volatile aromas ascend through the throat into the nasal 

cavity where they are registered by the olfactory cells. These cells have 400 receptor 

types that allow humans to distinguish about 10,000 aromas. Smell and taste 

sensations are transmitted to the brain by separate pathways, where they are finally 

combined to create an overall sensory impression of a food. If the perception of odor  

is impaired, as for example during a head cold, food seems flavorless because the 

main sensory stimuli are lacking. 

How menthol exerts its cooling effect 

Menthol causes a cool sensation on the skin and mucous membranes. This is why 

the mouth has an agreeably fresh taste after brushing the teeth, and the skin feels 

pleasantly refreshed after showering with mentholated shower gel. The cold feeling 

is created because menthol docks onto thermoreceptors in the skin or mucous 

membranes. These thermoreceptors are specialized to respond to either cold or  

heat stimuli and sense the ambient temperature. 

When menthol binds to a cold receptor, it increases the intracellular calcium 

concentration and causes the same nerve stimulus as, for example, contact with 

cold water. The body then feels a cool sensation. Other flavoring ingredients can 

also activate heat receptors. The best example of this is capsaicin, the hot principle 

in chili peppers. It binds to a heat receptor in the mucous membrane and creates 

a sensation of heat. This is why a meal containing hot spices can cause profuse 

sweating.
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