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Abstract

Electron spin resonance (ESR) spectroscopy was used to detect radiation-induced signals from iradiated spices
and ESR parameters were analyzed to define specific signals. Four powdered spices (red pepper, garlic, onion,
and black pepper) were inadiated with 0, 1, 5, or 10 kGy at room temperature using a [60Co] gammea-ray inradiator
prior to ESR analysis. Radiation-induced triplet signals, including those from the cellulose radical, which are center
signals (g,=2.00673) within the range of 3.0455 mT, were observed in all imadiated spice samples. The parameters
g-value, center field, and signal range of hyperfine triplet ESR signals were constant in all iradiated samples,
being specific for cellulose radicals and thereby distinguishing these signals from those of nonirradiated control
samples. High positive correlation coefficients (R*=0.8452 - 0.9854) were obtained between irradiation doses and
conresponding ESR signal intensities. Thus, reliable detection of imadiated dried spices by measurement of ESR
cellulose signals was confirmed by parameter analysis for the cellulose radical.
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Fig. 1. The typical ESR spectra of irradiated powdered spices.
A, red pepper; B, garlic; C, onion; D, black pepper.
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Table 1. Parameters of ESR signal for irradiated powdered spices

37 A168 A3ZE (2009)

Calculated parameter values

Sample Parameter Irradiated (10 kGy)
Non-irradiated
left (g1) central (g) right (g3)
g-value” 200771 2.02420 2,00673 198758
Red central field (mT) 327.16 32418 27122 33042
pepper spectral range (mT) 324.88-329.71 322.54-324.49 325.35-329.64 329.64-331.90
intensity (a.u.) 593 344 2320 312
g-value 2,00684 2.02465 2,00611 198694
Gt central field (mT) 2715 3445 32735 330573
spectral range (mT) 324.93-329.96 322.78-324.76 325.81-329.69 329.81-331.74
intensity (a.u.) 378 241 3283 277
g-value 2.00652 202579 2,00695 1.98764
Onion central field (mT) 327.04 32426 32698 330.284
spectral range (mT) 324.56-329.80 322.83-324.89 324.95329.18 329.56-331.85
intensity (a.u.) 814 130 3704 211
g-value 200714 202532 2.00696 1.98802
Black central field (mT) 327.20 324307 32724 330.284
pepper spectral range (mT) 324.62-329.75 322.66-324.53 324.77-329.46 329.58-331.79
intensity (a.u.) 640 101 3344 83

l)g—value = [(71.448 x microwave GHz)/magnetic field].

Table 2. Determination of coefficients (RZ) between irradiation
dose and ESR signal intensity in irradiated powdered spices at

0 to 10 kGy

Calculated parameters

Function’ ~ Sampl R
unction ample 5 .
red pepper 157.73 856.1 0.9098
garlic 27131 12135 09159
Y=ax+b
onion 261.58 948.93 0.8452
black pepper ~ 245.19 928.73 09529
red pepper -15.39 31212 7233 0.9680
5 garlic -28.815 560.39 964.88 0.9854
Y=ax'+bxtc
onion 37254 635.33 627.46 0.9604
black pepper  -15.39 312.12 7233 0.9680
"x: irradiation dose, y: ESR signal intensity, a-c: constants.
o202 SrlsisIck Tl ol 1Ak} 23k
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Fig. 2. ESR intensity of irradiated powdered spices.
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