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Introduction Results and discussion
When beer is exposed to light, significant taste and flavour Loading the reaction mixtures into transparant syringes and exposing them to visible light at the same time as they
changes are observed. Formation of 3-methylbut-2-ene-1- were injected into the ionisation source of a quadrupole time-of-flight hybrid mass spectrometer, gave us a real-
thiol (MBT) is responsible for the so-called lightstruck flavour time analysis technique. Irradiation combined with continuous flow injection in the electrospray ionisation source
(LSF). Few ng per liter can make beers unpalatable. resulted in the elucidation of the non-volatile reaction products. Volatile reaction products were analysed by
Isohumulones, the main bittering principles in beer, are headspace gas chromatography mass spectrometry.

essential in the pathway to LSF formation. Photooxidation of
Figure 1. Mass spectrum after
visible-light exposure (25 min) of a
solution containing isohumulones
and flavin mononucleotide (left
panel; arrows indicate reaction
products) and extracted ion
chromatograms of ions observed on

negative ESI-MS) (right panel).

isohumulones as well as their reduced forms, by excited

beer flavins, resulted in particular degradation products.

Materials and methods

Electrospray ionization-mass spectrometry (ESI-MS)

Reaction mixtures were irradiated simultaneously with a continuous flow
injection in the electrospray ionization source: ]

= Mass Spectrometer: quadrupole timeofflignt™(

spectrometer (Waters, Manchester, WK
Time

= lon Source: orthogonal nangspra
mode

= Infusion: Harvard syriige pump, equipped*Wwith a 0.25 mL Hamilto}
glass syringe, infusion rate of 5 yL/mi

= Source and desolvation temperatures: 80°C and 120°C, respectively: 7 R isohumulones under imadiation of
oltage: 33 V. visible light in the presence of FMN.
e ESI-MS grnier

= acquisition range:' 50 amu to 800famu. N OH

Figure 2. Formation of non-volatile
(top) and volatile (bottom) reaction
products from the degradation of

= capillary voltage: 2900 V; cone v

Gas chromatography-mass spectf@metry (GC-MS

Photoreaction mlxILres were andlyzed with GC-MS using a headspate
sampler and a CIS-4 Cooled Inj€gtion System (Gerstel, Milheim-an-déj#
Ruhr, Germany), the injector linéf being cooled with liquid nitrogen.

= Agilent 6890 series GC system, connected to a HP5973 magss®
selective detector (Agilent, Pal@fAlto, CA, USA).
= Chrompack fused-silica Gf=Select 624 (6% cyanopropylphenjf®

dimethylsilicone) capillary collimn (41 m x 0.25 mm 1.D.; 2.1 um fili@ g i |
thickness) .

GC-MS

1B ; g .
= temperature program: 10 M at 38°C, raised to 170°C at 10°C/mif} | " U EONERETTE A (.

and 10 min at TJ70°C

= Reaction products were id€ptified by comparing retention times and"
mass spectra with reference; pounds. Experimental spectra weré
compared with the library spectra on a NIST Mass Spectral
Database v. 2.0

[061s thus formed, feasible degradation

6-methylbuyt-2-enyl radical, which is the

ediBohumulones e.g. dihydroisohumulones,

= ’
[Teeatons i ised in the breing of lig ble be 'sha Somposition when exposed to visible light in the

Aqueous solutions (2
derivatives and flavin mo
glass Gerstel headspace
flushing with nitrogen and wert
added. Reactions were carried ou
Philips Cool White lamps (8 x 9 W), im
analysis.

L), containing™8ehimulones (4.2 mM) or

gLihese compounds withstand photoinduced
ucleotide (FMN) (4%kmMM)awere prepared in :

a photoreactor equppd
jately followed by GC-MS]

For analyses by ESI-MS, solutions were prepared in a ,
described above for the GC- MS analysis, foIIowed by dilution (1/10)
F e



