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Study on Mechanism of Photobleaching for W-Red Pigment
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Abstract: Monascus pigment fades in sun light, and ultraviolet radiation (UV) is main reason causing
photobleaching of organic compound. To study the mechanism of photobleaching for monascus pigments, a monascus
red pigment (resolved in water, molecular formula Cio Hys N;Os) is radiated with UV-light until colorless, the
molecular formula of the colorlessness is determined as C,;s HoNO; by infrared spectrometry, mass spectrometry and
hydrogen nuclear magnetic resonance. The photobleaching mechanism of the red pigment is deduced according to
photochemical theory: firstly, the acyclic side-chain in monascus pigment is cut at e-carbon according to Norrish T
mode, radicals are formed, and then same reaction happens at 7-carbon methyl; electron-transferring, double-bond
conversion and addition reaction between double-bond and hydroxyl radical, superoxide radical from water occurrs,
and conjugated double-bond disappeares, which causes bleaching of monascus pigments. In order to avoid bleaching of
monascus pigments, stabilization of acyclic side-chain should be considered primarily, and addition of radical clearing

reagents in pigments is also prefered.
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Fig. 1 Structure of the W-red pigment in monascus pigment
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Fig. 2 Infrared spectra of W-Red pigment after fading
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Fig. 3 Mass spectrometry of a W-red pigments before (a) and after (b) fading
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Fig. 5 Hydrogen nuclear magnetic resonance (H NMR) spectra of W-red pigments of monascus pigments before (a)

and after (b) fading
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Table 1 *H NMR for chemical shift of W-red pigments of monascus pigments before and after fading

Carbon 1 3 4 5 7 8 8 9 10 11 12 13 14~17
5 Before  3.009 3.436 3.560 3.719 2.281 5.217 5.204 1.139 1.116 4.428  4.455
" After  8.210 3.195 5.022 2.75 3.253 5.20 2.270
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Fig. 6 Mechanism of photobleaching of W-red pigments
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