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Summary

In order to determine radical decay behaviors of y- irradiated food, we analyzed radicals in the food using ESR. We

detected the ESR signal of specimens just several minutes after irradiation. The singlet signal intensity at g=2.0, originated

from organic free radicals was increased as followed by the increasing radiation dose. Singlet signal intensity that in-

creased by y-irradiation was decreased with time. The phenomena of decay of the ESR singlet signal showed two phase that

are rapid decay and slow decay. It was suggested that those two phase decay is due to at least the two radical species. Also

we concluded that after three hours of radiation treatment long life radical as ESR signal intensity was detected in irradiated

specimen; black pepper, green coffee bean and ginseng, showed the same decay phenomena. But the signal intensity of

irradiated black pepper was three times larger than that of irradiated green coffee bean and irradiated ginseng.
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Fig.1 ESR spectra of 10 kGy-irradiated specimens.
These specimens are black pepper, green
coffee bean, and ginseng.
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Fig. 2 ESR spectra of ginseng after vy -irradiation.
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Fig. 3 Progressive saturation behavior of 10 kGy-
irradiated specimens; black pepper, green
coffee bean, and ginseng.
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Table 1 Characteristics of optimized ESR measurements at threshold value of black pepper,
green coffee bean, and ginseng after irradiation.

irradiation

Microwave Power

Peak Intensity

Samples &Gy) (mW) (PL/Amp./Weighty ~ &value
0.1 6 580 2.00372

1 8 1651 2.00284

black pepper 5 4 3950 2.00405
10 6 5112 2.00391

50 8 4580 2.00382

0.1 8 248 2.00363

1 10 638 2.00323

greebne;gffee 5 12 995 2.0034
10 10 1687 2.00337

50 1864 2.00356

0.1 6 212 2.00372

1 6 788 2.00345

ginseng 5 8 1293 2.00337
10 10 1330 2.00368

50 10 1864 2.00359
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Tehh g

Fa6% B 15 (2011)

B CI3 ESR 55 50 OIREF B A 2 IS rh b
ZEND, AL 20D RL B KM AT
U HNDFAEDIRIE S iz, HGE 3 REFFRE ©
FTARTORPTRELFHRENBEH b L5
Kolz, WtehzBay gy, a—-v—-4g, i
BEAZIIHM L 2R EFE AR Lz, LaL, 85
MR, Havavida—v—4AEPiit AR LD
3 < Bl X, (55505 OBV AREZET)IC
WHST b o, E5ICRREHICLD
DRI EAN D BT Ehbh 57z, IR
MENGVIEEFESRESHAL, F5HE 250
13 E WIS ST IR U 7z, BAHE T #% 180 43
FERE O R CIRINAR B2 i 4 % ESR 2 550 O #
ARG ERE S 7z, RIS E) T3P
G L B B A O T U AV DEEIRNE X
720

A7, WHIEHO T Y A NIREET &2 W] 5
M U7z, ZORSE, FHNEBRAEIZB VLTI
H70 6 180 7y LA EARE L 22kt 2 w3 Z 212k D
RSB XM AR/ B OIS Z LRIk
hz,

SEMW

FAO, Codex General Standard for Irradiated
Foods (CODEX STAN 106-1983, REV. 2003)
(2003).
Commission of The European Communities: Re-
port From The Commission on Food Irradiation
For The Year 2002 (2004).
FAO, Codex General Codex Methods for the
Detection of Irradiated Foods (CODEX STAN
231-2001, REV. 2003) (2003).
AR Eh y BRI L 2R A S O
2 ¥ v BRI & B . RADIOISOTOPES.
53, p.501-506 (2004).
Ukai, M. ; Shimoyama, Y. Free Radicals in Irradi-
ated Pepper: An Electron Spin Resonance Study.
Appl. Magn. Reson., 24, p.1-11 (2003).
Shimoyama, Y. ; Ukai, M. Free Radicals in Ir-
radiated Wheat Flour Detected by Electron Spin
Resonance spectroscopy. Spectrochemica Acta..
63, p.888-890 (2006).
BN BEET. BET) -FHATO
ESRIZ &K % v s Tl b L7227 H ) & 20D
%5#t. RADIOISOTOPES, 56, p.437-441 (2007).
(2011 4- 8 H 1 H=2#)





