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Basidiomycota as Source of Aroma Compounds

• Globally rising demand for food flavorings

• Basidiomycota (> 30,000 species) are a 
promising source for natural food
flavorings

• Majority has not been investigated with 
respect to flavor production

• Submerged cultivation as environ-
mentally friendly, efficient, and 
inexpensive process

Lentinula edodes

A. Paula Dionísio, G. Molina, D. Souza de Carvalho, R. dos Santos, J. L. Bicas, G. M. Pastore, In Natural food additives, ingredients
and flavourings; D. Baines, R. Seal, R., Eds. Woodhead Publishing Limited: Oxford, Philadelphia, 2012, 233, 231−259; M. Gressler,
N. A. Löhr, T. Schäfer, S. Lawrinowitz, S.; P. S. Seibold, D. Hoffmeister, Nat. Prod. Rep. 2021, 38, 702−722; A. Lomascolo, C.
Stentelaire, M. Asther, L. Lesage-Meessen, Trends Biotechnol. 1999, 17, 282−289.



2

• Cystostereum murrayi (CMU) may be 
especially interesting for aroma 
production

• Fruiting bodies are associated with an 
intense coconut-like odor

• Submerged cultivated CMU have not 
been studied for aroma compounds

Basidiomycetes as Source of Aroma Compounds

F. C. Ziegenbein, H.-P. Hanssen, W. A. König, Flavour Fragr. J. 2006, 21, 813−816; R. Kramer, W.-R. Abraham, Phytochem. Rev.
2012, 11, 15−37; F. F. Brescia, W. Pitelas, S. Yalman, F. Popa, H. G. Hausmann, R. C. Wende, M. A. Fraatz, H. Zorn, J. Agric. Food
Chem. 2021, 69, 5997-6004.
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Identification of Aroma Compounds

F. F. Brescia, W. Pitelas, S. Yalman, F. Popa, H. G. Hausmann, R. C. Wende, M. A. Fraatz, H. Zorn, J. Agric. Food Chem. 2021, 69,
5997-6004.
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Identification of Aroma Compounds

F. F. Brescia, W. Pitelas, S. Yalman, F. Popa, H. G. Hausmann, R. C. Wende, M. A. Fraatz, H. Zorn, J. Agric. Food Chem. 2021, 69,
5997-6004.
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Identification of Aroma Compounds

Structure elucidation by 2D-NMR spectroscopy and HRMS:

• Reported odor threshold range from >100 ng L–1 to 10 –6 ng L –1

• Assignment of stereochemistry was partly incorrect

• Absolute stereochemistry unknown

F. F. Brescia, W. Pitelas, S. Yalman, F. Popa, H. G. Hausmann, R. C. Wende, M. A. Fraatz, H. Zorn, J. Agric. Food Chem. 2021, 69,
5997-6004.
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Synthesis of Unsaturated Lactones

• Absolute stereochemistry unambigously determined by chiral MDGC
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Potential precursors:

• Lactones are synthesized de novo

• p-menth-1-en-9-ol (2 diastereoisomers)

• limonene-10-ol and limonene-10-al

Biosynthesis of Dill Ether and Wine Lactones

T. Trapp, T. Kirchner, F. Birk, M. A. Fraatz H. Zorn, J. Agric. Food Chem. 2019, 67, 13400–13411; F. F. Brescia, W. Pitelas, S. Yalman,
F. Popa, H. G. Hausmann, R. C. Wende, M. A. Fraatz, H. Zorn, J. Agric. Food Chem. 2021, 69, 5997-6004.
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Biosynthesis of Dill Ether and Lactones

Supplementation studies:

• Acts as precursor for dill ether

• Limonene derivatives have no influence 
on stereochemistry of lactones

Synthesis and supplementation with GPP:
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Outlook

• Synthesis of saturated lactones and isotopically labelled GPP

• Re-evaluation of odor threshold

• Use as repellent in insect lure
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Future Work

Synthesis of amino acid 2-deoxy-C-glycosides:

A. Pulcinella, Master-Thesis, 2020, Justus Liebig University.
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Approach has some major drawbacks:

• Only highly reactive azlactones applicable

• Narrow carbohydrate scope

• Sensitive to protecting groups

• Ferrier rearrangement often observed as side-reaction

Future Work

A. Pulcinella, Master-Thesis, 2020, Justus Liebig University.
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Synthesis of 2-amino-2-deoxy-C-glycoside amino acids:

• Application of more reactive electrophiles

• Organocatalytic nitro-Michael addition as key step

Future Work

P. P. de Castro, A. G. Carpanez, G. W. Amarante, Chem. Eur. J. 2016, 22, 10294–10318; R. R. Schmidt, Y. D. Vankar, Acc. Chem.
Res. 2008, 41, 1059–1073.


