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Kinetic comparison of singlet oxygen quenching activity of carotenoids and crocin using the
SOAC method (Tokyo Univ. of Sci.) OReo Tanada, Miwa Takatsuka, Tomohiro Tsuchida,
Satoru Goto

Oxidative stress refers to a state in which the high production of Reactive Oxygen Species
(ROS) leads to decline of biological function. There are few studies on 'O, 'O, was particularly
quenched by carotenoids (CARs). This mechanism is divided into physical or chemical
quenching. Recently, the SOAC assay has gained attention as an evaluation assay for 'O,. In
the SOAC assay, only physical quenching is discussed. In this study, we compared CRO, water-
soluble CARs, against astaxanthin (ASX) and B-carotene (BCAR) to study their comprehensive
reactions with '0,. The competitive reaction of 1,3-diphenylisobenzofran (DPBF) as a probe
and CARs with 'O, were measured using UV-vis spectra. DPBF has a maximal absorption at
413 nm and its peak was decreased by the 'O,. Since the spectra of CARs and DPBF were
overlap, singular value decomposition was performed to extract the DPBF changes. From this,
the 'O, quenching rate constants (kq) of CARs were calculated. Comparing the results of this
study with kq of previous reports, 1.12, 2.08, 1.89-fold for ASX, BCAR, CRO respectively.
Based on previous reports that the correlation between the number of allylic hydrogens in
CARs and their reactivity with ROS, it is suggested that the inclusion of chemical quenching
contributed to the increase kq in this study. Meanwhile, it is suggested that CRO may has
different chemical quenching mechanism against BCAR since CRO has no allylic hydrogens.
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