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Fig.1 ESR spectra of ginseng before (A) and after
(B) the fractionation by 200 mesh.
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Fig.2 ESR spectra of ginseng a before and b after
irradiation by 10 kGy.
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Fig.3 Progressive saturation behavior of the P
signal from ginseng before irradiation.

3+3 MRk T

A Y KT REAIER (1) L AE Yy -RE Y
FERAEER (7o) 1% Poole @ 22 HE WV FEA L
720 Table 1 IZ#HRE R To Thid ~107°s, Te
X~ 107°s DEMFE STz,

3.4 AEEICLZER

Fig. 4 \[ZHGHREIOE 550 E (L & wl) %
MG ICR L 72e 50 kGy MRS £ TITITHE A
20, WBIBRDH D Z L hbh o7,

4. E B

4-1 BHEEAZ D ESR 25
B E LIRS % ESR 5H L 72854,

B4y, MBS ESRICX 2B NS OB 453

0 A
=i Q 10 20 30 40 50
Irradiation dose (kGy)

Fig.4 The threshold value of the ratio (Ipi/Ir2) of
radicals from irradiated ginseng I't versus
the irradiation dose. The solid line is the best-
fit curve determined by the least-squares
method for experimental peak height. The
negative value of the irradiation dose corre-
sponds the radical amount as induced by the
unstated or unknown irradiation treatments.
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Table 1 Relaxation times (Tiand T) of radicals induced in the irradiated ginseng and pepper

Sample Irradiation T:(us) T2(us)
) non—treated 244 144
Ginseng
10 kGy 241 10.7
non—treated 11.8 9.49
Pepper
10 kGy 13.8 7.91
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Abstract

Detection of Irradiated Ginseng Using ESR Spectrometry
Hiromi Kameya and Mitsuko Uxkar

Hokkaido University of Education
1-2 Hachiman-cho, Hakodate-shi, Hokkaido 040-8567, Japan

Using electron spin resonance (ESR ) spectrometry, we revealed the presence of radical species in y ray
irradiated ginseng and developed a quantitative detection method of dose levels. The ESR spectrum of gin-
seng consisted of a sharp and strong singlet signal at g=1.992 due to an organic free radical, hyperfine sig-
nals of Min*" ion and a singlet from Fe** ion. Upon y ray irradiation, the signal intensity of organic free
radical was increased. Also, a new ESR signal was detected in the vicinity of g =2.0 region. After irradiation,
new four radical species were identified in the irradiated ginseng. A linear relationship was found between
the ESR intensity and the irradiation dosage of ginseng. Using the nonlinear least squares method, the un-
known dosage of the ginseng sample was estimated as 4 kKGy by the extrapolated value.
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