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Detection of the irradiation history of foods
by measurement of modified nucleosides
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A method has been developed for detecting the irradiation histories of plant
and animal-based foods, using liquid chromatography-tandem mass
spectrometry (LC-MS/MS) to measure 5,6-dihydrothymidine (DHdThd) and
5,6-dihydro-2’-deoxyuridine (DHdUrd). DHdThd and DHdUrd are modified
nucleosides formed by gamma irradiation from the 2’-deoxythymidine (dThd)
and 2’-deoxycytidine (dCyd) moieties of DNA, respectively, in foods. DNA was
extracted from foods using a buffer containing chaotropic ions, proteinase K,
RNase A, and cellulase, before being purified using a negative-ion exchange
column (Genomic-tip; QIAGEN). The resulting DNA was enzymatically digested
to form nucleosides and purified with an ultrafiltration membrane to prepare
solutions for analysis by LC-MS/MS. DHdThd and DHdUrd were radio-
specifically formed, and the ratios of DHdThd/dThd and DHdUrd/dCyd in the
test solutions increased in a dose-dependent manner in the irradiated samples.
These ratios were suitable to allow the detection of the irradiation history of
the samples. The amount of DHdUrd/dCyd was approximately one-tenth that of
DHdThd/dThd in the irradiated samples. Thus, DHdUrd/dCyd was an auxiliary
indicator of DHdThd/dThd. DHdThd/dThd was found to be robust to long-term
storage by freezing and to heating in irradiated beef liver samples. Irradiation
doses of beef liver samples were estimated using dose-response curves of total
DHdThd/dThd developed from the other irradiated samples. The irradiation
history of foods of animal (meat, fish, shrimp, and fish roe) and plant (cayenne
pepper, paprika powder, cumin, basil, young leaves of barley, parsley, and
mushrooms) origins can, therefore, successfully be detected using this method,
indicating that this protocol possesses a potential for this type of analysis in a
variety of foods.



