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The study has clarified as follows:
1) The degree of hair damage can be estimated by the berberine / fluorescence technique and the
fluorescence gives information on the change in hair chemical structures. 2) The photodamage is
promoted for decolourised human hair and the damage increases for heavily decolourised one. 3) The
further photodamage of hair can be suppressed by bio-reductants such as rosmarinic acid, curcumin,
(+)-catechin and L-cysteine. Reducing ability of the bio-reductants contributes to the suppression
effect. 4) The extracts from palm kernel shell of oil palm trees dye silk, wool, cotton, ramie and
nylon. 5) Hair is dyed by the pretreatment with the combination of visible light photosensitisers
such as rose bengal, methylene blue and vitamin B2 and following light irradiation in (+)-catechin
aqueous solution.
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