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Suppression of singlet oxygen generation of endogenous photosensitizers
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Riboflavin (RF), a water-soluble vitamin B2, is an endogenous singlet oxygen
photosensitizer in human skin and eye. Time profiles of the near-infrared phosphorescence of
singlet oxygen generated by RF have been measured in the absence and presence of L-ascorbic acid
(AA, vitamin C), 3-0-ethyl-L-ascorbic acid (3-EtAA) and Trolox (TX, a water-soluble analogue of
vitamin E) in phosphate buffer (pH 7.4). These substances suppress the RF-photosensitized singlet
oxygen generation. For example, the quantum yield of singlet oxygen generation is decreased to a
third by adding AA or TX. The bimolecular rate constants for quenching of the excited singlet and
triplet states of RF by AA, 3-EtAA and TX have been determined through measurements of fluorescence
and transient absorption. These measurements suggest that the observed suppression is due to the
quenching of the excited singlet and triplet states of RF by AA, 3-EtAA and TX.
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Table 1. Rate constants for quenching of excited
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RF Figure2. Time-resolved phosphorescence
spectrum of singlet oxygen generated by
excitation of riboflavin (RF) in air-
saturated phosphate buffer (pH 7.4) at 298
K. The sampling times were set at 2-7 ps
after the 355 nm YAG laser pulse.
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X RF Figure 3. Time profiles of phosphorescence
3kq 1.6x10° mol~t dm3 intensity of singlet oxygen, generated by
' excitation RF (0.1 mmol dm™) in the (a) absence
st AA 3-EtAA  of TX (red), (b) presence of TX (0.2 mmol dm=)
and (c) presence of TX (0.4 mmol dm3) in air—
RF saturated phosphate buffer (pH 6.8) at 298 K.
Computer—simulated time profiles (solid line).
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Figure 4. Transient absorption decay curves of
RF with 355 nm YAG laser pulse at 298 K. The
absorption intensity was monitored at 690 nm by
changing the concentration of TX.
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