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3. Microbiome profiling 

2. Metabolite detection by GC-MS/HPLC-MS 

1. Evaluation of odor intensity 
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Our armpit forms one of the most complex small environments on the human body; 

humid, warm and constantly supplied with nutrition from our sweat glands. The 

human armpit microbiome represents a high diversity, but has a downside for us, 

which is malodor formation (Natsch, 2015). Responsible for that are bacteria and/or 

metabolic compounds, like small volatile odorous acids due to bacteria metabolic 

processes (Weatherly, 2017; James 2013).  

• Broad approach 

• Sweat reduction by blockage 

of the sweat glands 

• Broad antimicrobials  

• Strong impact on microbiome 

weakens the ecosystem 
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1. Odor Evaluation 

Our ex vivo sweat model allows us for the first time to find ingredients reducing the malodor of 

natural human sweat and gives a broad view of the sweat development over 48 h. The fresh 

sweat from the underarm of 8 subjects is collected, pooled, and aliquoted for investigation. At the 

beginning and the end of the experiment the ex vivo sweat is analyzed on three different levels to 

link the odor development to the metabolite and microbiome development: 

After 48 h the odor of sweat 

incubated with 0.5 % menthyl 

lactate is 47 % less intense 

compared to untreated sweat 

control. 

 [0 = no odor; 5 = strong odor] 

Samples were taken from 

the ex vivo model for DNA 

isolation and 16S rRNA 

gene sequencing, to reveal 

the composition of the 

sweat microbiome.  

 Menthyl lactate prevents growth of anaerobic bacteria. Especially the genera 

Anaerococcus and Finegoldia are reduced in comparison to untreated sweat. 

2. Metabolite composition 

HPLC-MS analysis shows 

that odor related 

compounds are not formed 

when the sweat is 

incubated with 0.5% 

menthyl lactate. 

GC-MS analysis shows that 

less volatile acids are formed 

in sweat incubated with 0.5 % 

menthyl lactate. Especially, 

acetic, butyric, and propanoic 

acid formation is reduced. 

Menthyl lactate addition  reduces sweat odor for up to 48 h  

AND results in less formation of volatile adorous acids     

3-methyl-3-hydroxy hexanoic acid 
 

3-methyl-2-hexenoic acid 

3. Sweat microbiome composition 

Dilution series of ex vivo sweat 

was plated in duplicates and 

incubated at      37 °C either under 

aerobic or anaerobic conditions, to 

evaluate the development of 

bacteria over 48 h. After incubation 

the colony forming units (CFU) 

were determined. 

• Targeted approach 

• Focus on odor reduction 

• Minimal impact on sweat 

microbiome 

• Maintaining a robust and 

balanced ecosystem 
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Menthyl lactate is mainly used as cooling agent, but it has an amazing moonlighting function. A 

hidden function, helping to reduce the sweat odor without disturbing our armpit and takes care of 

our microbiome by helping to specifically reduce bacteria relevant for odor development.  

Control 

w/o test 

substance  

Screening 

substances  

Underarm sweat collection 

Development of  

natural sweat ex vivo 

Incubation at 37°C 

Analysis at 0 h Analysis  after 48 h 

Odor intensity was evaluated by a sniffing panel of 8 

volunteers, to evaluate the efficacy of a putative 

deodorant ingredient. 

3-Hydroxy-3-methyl- 
hexanoic acid 

(HMHA) 

3-Methyl-2-
hexenoic  

acid (3M2H) 

Odor formation from sweat is linked to the production of small 

volatile acids by microbial activity.  

GC-MS analysis allowed us to get a broad view of the volatile 

acid composition. Additionally, we quantified the abundance of 

the specific compounds which are typically involved in sweat 

odor formation. 

The microbiome of the 

sweat incubated with 

menthyl lactate also 

reveals a reduced 

number of anaerobic 

bacterial genera. The 

main reduced genera 

are  Anaerococcus and 

Finegoldia. 

With our state of the art ex vivo sweat model we are able to  combine an 

efficacy screening with a mode of action study in one experiment! 
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2-Methylbutyric
Acid
Acetic Acid

Butyric Acid

Capric Acid

Capronic Acid

Caprylic Acid

Lauric Acid

Propanoic Acid

Valeric Acid

Refreshing 

sensory profile  

AND 

deodorant benefits  

In sweat incubated with 0.5 % menthyl 

lactate the number of anaerobic 

bacteria does not increase over time,  

Our ex vivo sweat model allowed us to discover this amazing ability of menthyl 

lactate, which is the first of a complete new class of effective cosmetic 

ingredients with a refreshing sensory profile and deodorant benefits. 
 

whereas the anaerobic 

bacteria grow nicely in 

untreated sweat. 


