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The effect of riboflavin and riboflavin binding proteins on the light-induced formation of
reactive oxygen species and sunstruck off-flavour was studied in model beer solutions. Under
model beer conditions (pH 4.0, 1 ppm riboflavin, 5% ethanol and traces of O,) hydroxyl and
hydroxyethyl radicals were formed upon illumination. Radical formation was measured with
the spin traps N-t-butyl-o-phenylnitrone (PBN) and 5,5-dimethyl-1-pyrroline-N-oxide
(DMPO). DMPO appeared to be a better spin trap than PBN for studying the effect of light
exposure, since PBN is photochemically active by itself. Addition of isohumulones to the model
beer reduced the amount of riboflavin-induced radicals. Two different riboflavin binding
proteins were tested both for their ability to scavenge riboflavin and how in turn this influenced
free radical formation. The apoform of egg white riboflavin binding protein (RfBP) was more
efficient in reducing radical formation than an apo-flavodoxin protein isolated from
Azotobacter vinelandii. Organoleptic assessment clearly indicated that the addition of apo-
RfBP to model beer solutions, containing stiochiometric amounts of riboflavin as well as
isohumulones and cysteine, reduced sunstruck off-flavour formation. The dual role of riboflavin
and ethanol as radical propagators in oxidiatve flavour change is discussed.
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INTRODUCTION

It is widely recognised that the flavour of beer, after it
has been packaged, changes during storage and that this
flavour change results in a deterioration of beer
quality?4. The extent and direction of this change varies
for different beer types and depends largely on the raw
materials used, the brewing and packaging process
conditions, the storage and transport conditions after
packaging, as well as on the time between the point of
packaging and the point of consumption. In much of
this flavour change, oxygen plays an essential role. To
influence flavour change, however, the oxygen in beer
(as low as 50-200 ppb when beer is packaged) has to be
activated, since molecular oxygen in the ground state

does not react easily with organic components.
However, in the presence of some source of energy (e.g.
light coupled with a photosensitiser such as riboflavin),
heat or catalyst (e.g. transition metal ions such as copper
and iron ions), oxygen can be activated to more reactive
species such as singlet oxygen, hydroperoxyl radicals,
superoxide and hydroxyl radicals which can all readily
react with organic matter in beer 6. Furthermore Kaneda
et al.11.12 and Uchida et al.22 have demonstrated with the
aid of a spin trap and EPR spectroscopy, the presence of
radicals in beer stored at conditions in which flavour
change is accelerated, and found that most probably
hydroxyl radicals are formed, but that superoxide and
singlet oxygen species are also present.
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