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Complexity Hops

alcohols, aldehydes, aroma & bitterness,
amino acids, carbohydrates, type of extraction,
esters, fatty acids, ketones, dry hopping,
Maillard reaction products, isomerisation, oxidation,
monoterpenes, nucleotides, genotypes, varieties
organic acids, phenolic acids,
polyphenols, sesquiterpenes,

sulfides, thiols

Storage e 1 - 58| Brewing process
bacterial deterioriation, 9 ' )4 mashing, lautering,
bottle fermentation, : N -y - hopping, boiling,
Maillard reaction, | | ¥ whirpool, fermentation,

it e | | ¥ " | A ST filtration, pasteurization,
degradation \ | A . 4

Grain
steeping, germination,
kilning/roasting, adjuncts

aroma, exometabolome,
filtration, temperature,

sort of yeast (ale, lager,
wheat), strains

hydrolysis, oxidation,
Maillard reaction

SourcCg: Pieczonka et al. (2020) Decomposing the molecular complexity of brewing npj Science of Food (2020) 4:11



[CaH14041P)"
[C12H1308S]"

o
=

[CaH12O013)"

[C11H13N207S]"

[C1sH1aN202S2]"
[C12H13010)"

e
r

[CaH17010S)

[C10H 1804 +ClIJ-

-

-y
A

\ ' , A,

317.08

Ultra-hochaufgeloste
Massenspektrometrie von Bier:
FTICR-MS

(Fourier-Transform lonenzyklotronresonanz Massenspektrometrie)
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Unterscheidung verschiedener
33 Getreidesorten mittels statistischer
Auswertung (OPLS-DA)

Grain (1stand 2nd component) Barley
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Quelle:Pieczonka et al. (2021) On the Trail of the German Purity Law: Distinguishing the
Metabolic Signatures of Wheat, Corn and Rice in Beer (2021) Front. Chem. 9:715372



Number of molecules

Ein Blick in die Zukunft — das
Wissen uber identifizierte
Metaboliten

No. of metabolites: 500,000

# total predicted
identified (est.)
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Mehsr Information dazu: https://www.youtube.com/watch?v=KveS70f1Ex4

Quelle: Rychlik, Schmitt-Kopplin (2020) Front. Nutr. 7:9., doi: 10.3389/fnut.2020.00009



