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Abstract

Electron spin resonance (ESR) and hydrocarbon characteristics were analyzed to establish identification
conditions for irradiated dried red pepper. The ESR spectroscopy for 4 different parts (powder, pericarp, seed,
stem) of the samples showed that irradiated samples signaled (g=2.024, 2.006, 1.987) a pair of peaks from a
cellulose radical at intervals of 6 mT, which were not found on the non-irradiated samples. The ESR signals
increased in directly proportion to the irradiation doses, which were still detectable after 12 weeks of storage
at room temperature. The GC-MS analysis of hydrocarbons after fat extraction and separation by florisil col-
umn chromatography revealed that hydrocarbons, such as 1--tetradecene (14:1), 1,7,10-hexadecatriene (16:3),
1,7-hexadecadiene (16:2), 1-hexadecene (16:1), 6,9-heptadecadiene (17:2), and 8-heptadecene (17:1), were de-
tected only from the irradiated samples immediately after irradiation and 8 months of storage. They linearly
increased with the dose of irradiation, suggesting them as radiation-induced markers for irradiated dried red

pepper.
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Fig. 1. Typical ESR spectra of gamma—lrradlated dried red peppers irradiated at different doses (A: Powder, B: Pericarp

C: Seed. D: Stem).
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Fig. 3. GC/MS chromatogram of radiation-induced hydrocarbons in gamma-irradiated red pepper (A: Control, B: 5 kGy,
C: 10 kGy).

Table 1. Hydrocarbons identified in gamma-rradiated red pepper (Unit: pg/g fat, d.b.)
: Irradiation dose (kGy)
Hydrocarbon Storage period y
(month) 0 25 5 75 10
14:1 0 - 1.84" 3.04 5.02 5.12
) 8 - 0.87 1.03 1.78 1.96
15:0 0 9.94 13.72 16.57 17.95 20.27
' 8 6.79 8.70 9.89 13.42 13.74
1633 0 - 6.39 994 17.86 20.27
) 8 - 3.90 6.25 10.07 10.78
16:2 0 - 2.63 3.40 6.01 6.91
' 8 - 2.07 3.13 3.90 4.81
16:1 0 - 1.03 1.32 141 1.48
' 8 - 0.77 0.93 1.02 1.05
160 0 11.63 12.77 14.83 1558 16.63
' 8 3.85 747 8.35 8.55 10.50
17:2 0 - 3.12 6.81 14.29 17.42
‘ 8 - 1.94 3.79 8.53 12.03
171 0 - 1.50 2.65 478 6.23
’ 8 - 1.13 2.05 2.76 5.39
170 0 14.82 18.34 21.39 22.18 22.32
’ 8 511 8.49 11.78 13.04 13.56

"Mean of triplicate determinations.
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