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Extended abstract

The disulphide chromophore of the amino acid L-cystine absorbs radiation at 250 nm. The optical reflectance
spectrum of crystalline L-cystine following irradiation with UVC at 254 nm shown in the Figure exhibits two
absorption bands near 600 and 420 nm. The Figure also shows that a similar spectrum is obtained following
UVC irradiation of dry Merino wool keratin [ 1], which contains high concentrations (35 mol% half-cystine) of
cystine residues near the fibre surface.
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In previous work on gamma-irradiated single crystals of L-cystine
dihydrochloride, Akasaka [2] observed two absorption peaks in
the optical spectrum at 550 and 400 nm. Akasaka found that the
primary radiolytic event is removal of an electron from cystine to
give the radical cation (the 550 nm absorber), followed by capture
of the electron by another disulphide group to give the radical
anion (the 400 nm absorber). The similarity of the positions of the
absorption bands suggest that the same process occurs when
L-cystine is exposed to UVC.

USSR + hv(254nm) -» RSSR+' + e~ (i)

RSSR + e~ -> RSSR ~ (ii)

It is interesting that cystine appears to undergo a similar ionisation
process when exposed to radiation over a wide range of
wavelengths which includes UVC, X- and gamma-rays. The
radioprotective ability of disulphides and thiols against ionising
radiation in biological systems is well known, and it appears that
protection against UVC occurs via a similar mechanism.

At room temperature the disulphide radical anion exists in
equilibrium with the thiyl radical RS' and the thiyl anion. In
subsequent reactions, the thiyl radical forms an adduct (Species
X) with RSSR which has a characteristic esr spectrum [3]. The
increased concentration of thiol groups in wool irradiated in an

oxidising environment is surprising, but is supported by a growing band in the FT-Raman spectrum at 2567
cm" .
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Figure Optical Reflectance Spectra of A) L-
cystine, B) wool, C) cystine after UVC exposure,
D) wool after UVC

RSSR -• - + RS

RS • + RSSR -> [ RS (SR) SRY (Species X)

RS H+ RSH

(iii)

(iv)

(v)
Oxidation of cystine residues can occur when RSSR' reacts with molecular oxygen to form the superoxide
radical anion.

RSSR "• + O 2 -> /?55« + 0 2 " - (vi)

It is probable that (he small, mobile superoxide anion is attracted to RSSR+ forming partially oxidised cysline
derivatives via radical intermediates. Cystine S-monoxide has been detected in UVC-irradiated wool using ATR
FT-IR spectroscopy. Partially oxidised cystine derivatives can undergo further oxidation to form, ultimately,
cyslcic acid. However in the absence of oxygen, (he RSSR+ radical in irradiated wool keratin is stable, persisting
indefinitely when kept in an inert atmosphere in the dark.
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