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Recently we proved that 3-ketosteroid dehydrogenase from Sterolibacterium denitrificans, 

known as AcmB2 conducts an efficient and regioselective oxidative dehydrogenation of 

lupenone to glochidone [1]. The lupenone precursor – lupeol, a common natural compound 

derived from birch bark, is available in quantities of up to 20 g per kg of dry matter. While 

glochidone, also extractable from medicinal plants, occurs in significantly lower amounts, 

ranging from 11.4 to 83 mg/kg, representing the plant production 24 to 181 times lower. 

Furthermore, the extraction of glochidone from natural sources on a scale measured in 

milligrams does not suffice to meet the commercial demand for this biologically active 

compound. Addressing this challenge, enzymatic synthesis offers a solution, enabling the 

production of glochidone on a scale measured in grams, thereby exemplifying, in addition, an 

effective upcycling process.  

 

  

Figure 1. Synthesis of glochidone, active PCT known from medical plants by 3-ketosteorid 

dehydrogenase from lupenone sources from birch bark, a waste material.  
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Pentacyclic triterpenes (PCTs), natural compounds present in tree bark or leaves due to their 

diverse biological properties, are the subject of intensive research regarding their applications 

in pharmacy, food industry, and cosmetics. Documented properties of PCTs are anticancer, 

anti-inflammatory, antiviral, and antioxidant activities [2]. In some cases PCTs are even 

proposed as a beneficial alternative for steroidal chemotherapeutic or rheumatoid arthritis 

treatment [3], [4]. Among other PCTs, glochidone, due to the presence of the C1-C2 double 

bond, remains a more potent active agent with therapeutic properties [5].  

In our work we evaluated glochidone's cosmetic properties unveiling its significant 

rejuvenating potential, particularly its robust sirtuin induction activity, making it an attractive 

candidate for cosmetic formulations aimed at enhancing skin health [1]. Our study provides 

valuable insights into enzymatic synthesis and the biochemical properties of AcmB2, offering 

promising avenues for the development of bioactive compounds in the pharmaceutical and 

cosmetic industries.   
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