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( A) Day-0 Frozen Skin of Papaya
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Fig.1 ESR spectra of frozen specimens prepared
from irradiated fresh papayas. (A)Skin and
(B) flesh measured with 329*5mT. Gray
and black lines indicate before and after 3
kGy irradiation, respectively. M stands for
main peak and Sd. and Sdr peak top of left
and right side peaks.
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Main Peak Response of Papaya Flesh

(A) Day-7 Flesh of 0 kGy Papaya
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Fig.2 Dose response of main peak versus doses.
Data points were averaged from ESR mea-
surements by distinct sampling on day-3, 7
and 14 after y-irradiation. Three different
fruits of papayas were used as ESR speci-
mens on each sampling day. A regression
line was calculated from all measurements af-
ter ESR signal intensities were normalized
by sample weight and background values
were subtracted. Error bars indicate stan-
dard errors of the mean.
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Fig.3 ESR spectra of side peak measured from pa-

paya flesh stored in 4 C for 7 days after y-
irradiation. (A)0 kGy, (B)1kGy, (C)3 kGy.
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Side Peak Response of Papaya Flesh
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Fig.4 Dose response of side peak indices obtained
from frozen papaya flesh. Data points were
averaged from ESR measurements by dis-
tinct sampling on day-0, 3, 7 and 14 after y-ir-
radiation. Three different fruits of papayas
were used as ESR specimens on each sam-
pling day. A regression line was calculated
from left and right side peaks of all measure-
ments, following both ESR signal normaliza-
tions by sample weight and background sub-
tractions. Error bars indicate standard errors
of the mean.
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(A) Day-0 Dry Flesh of Papaya
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(B ) Day-14 Dry Flesh of Papaya
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Fig.5 ESR spectra of freeze-dried fleshes pre-
pared from fresh papayas at (A) day-0 and
(B) day-14 stored in 4 C after y-irradiation.
Gray and black lines indicate 0 kGy and 1
kGy-irradiation, respectively.
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(A) Main Peak Response of Dry Flesh
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Fig.6 Dose response of freeze-dried papaya flesh.
Data points were averaged from ESR mea-
surements by distinct sampling on day-0, 3, 7
and 14 after y-irradiation. Three fruits of pa-
payas were used as ESR specimens on each
sampling day. (A)Main peak. ESR signals
were normalized by sample weight. (B) Side
peaks. Symbols of @ and A indicate left and
right side peaks, respectively. A regression
line was calculated from left or right side
peaks of all measurements, following both
ESR signal normalizations by sample weight
and background subtractions. Error bars in-
dicate standard errors of the mean.
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Abstract

A Rapid Detection for Irradiated Fresh Papayas Using ESR Spectroscopy
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The detections of radicals induced in irradiated both fresh and dried papayas were carried out at liquid
nitrogen and room temperature using electron spin resonance (ESR) spectroscopy.

Fresh papayas irradiated by the y-rays were separated into flesh and skin that subjected to the ESR de-
tection. The ESR spectra of the specimen at liquid-nitrogen temperature were observed clearly at a week after
the y-irradiation. Those signals were consisted from main peak at g=2.000 and side peaks at g=2.018 and
1.982. They showed a linear response against the dose. Furthermore, the side peaks from freeze-dried papaya
flesh stored at 4°C were observed clearly at two weeks after the y-irradiation. Those signals also showed the
linear dose-response. The detection scheme for irradiated fresh fruits can be done by two stages :

1) A screening test of ESR signals at liquid nitrogen temperature using fresh samples.

2) A room temperature ESR measurement using freeze-dry samples.
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