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Identification of irradiated tea by ESR spectroscopy
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ABSTRACT In order to explore the possibility to identify the irradiated tea by electron spin resonance (ESR),
green tea (Huangshan Maofeng Tea) and black tea (Keemun Black Tea) were detected by ESR after irradiation with
Co-60 y-rays. The relations between ESR intensity of the tea samples and absorbed doses as well as storage time were
analyzed. It turned out that there was a significant increase of free radicals intensity in all tea samples at low absorbed
doses (p<0.01). The relations between the tea ESR intensity and absorbed doses fitted the multinomial growth while
the relations between the tea ESR intensity and storage time fitted the power correlation decrease. After storage at
room temperature for 70 d, the ESR intensity in irradiated tea decreased to the steady state which was still
significantly higher than that in unirradiated tea samples (p<0.01). Therefore, it is possible to use ESR to identify
whether the green or black tea was irradiated or not.
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Fig.1 Relative ESR signal intensities of green tea before and after irradiation at 0.5 kGy (a) and black tea before and after
irradiation at 1.0 kGy (b)
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Fig.2 Typical ESR spectra recorded for green tea unirradiated (x8) (a), green tea irradiated at 5 kGy (x8) (b),
black tea unirradiated (x4) (c), and black tea irradiated at 5 kGy (x4) (d)
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Fig.3 ESR spectra of green tea (a) and black tea (b) irradiated at different doses
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Table 1 Equation parameters and correlation coefficients of ESR signal intensity and absorbed doses fitting curves
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