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Summary

We attempted measurement of radicals in irradiated black pepper using pulse-ESR and CW-ESR. Relaxation times (T}, T,)
of radicals in black pepper were measured using pulse-ESR. T, and T, were also calculated theoretical analysis using CW-ESR
parameter. We succeeded in measurement of the field swept echo of irradiated black pepper using pulse-ESR. Pulse-ESR and
CW-ESR were able to calculate T, and T,. T, values were showed no dose dependence. T, values showed increase according

to irradiation. We revealed that T, and T, from pulse-ESR and CW-ESR were changed similarly before and after irradiation.
Key words: CW-ESR, pulse-ESR, y-ray irradiation (v #2H841), relaxation time (FEHIFHE])
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B\ /2%, FEERIYIZ 16ns, 24 ns & iz,

SERIMERNE echo MIE/ S5 X — #IZHT &, w/2 -
T -n sequence IZ X DEHIL 72, B/ ST 4 — 21K
n/2-pulse width; 16 ns, w-pulse width; 24 ns, Pulse
interval; 200 ns, Recycle delay; Ims & U 7z, T2 id
n/2 pulse — t — n pulse — © — (echo) ? two pulse spin
echo ¥, Ti i npulse -~ T — /2 pulse — 1 — 7 pulse —
1 — (echo) @ three pulse inversion recovery ¥% %
(R

3. CW-ESR #I%FE

ESR # %% 1 Bruker #1 % > EMX-plus % Fi\» 7=,
W ERBEIE D8, BRSO ARG S HIAKE
BEEICkD 20CiIzay pu—a L7, ESR % it
@y, WEERELEE 57291230 SikE L
ThoMEEREL 2, WEEERTIT> 2,

ESR D5z D435 % — 213, Center Field ;
250 mT, Sweep Width ; 500 mT, Frequency ; 9.849
~ 9.857 GHz, Modulation frequency ; 100 kHz,
Modulation amplitude ; 1 mT & L=, =4 & ajlik
B 1~ 8lmW &L & ¥/,

CW-ESR {2 & 5 #% 1 i [ oD 3 H1d Lund D 5 v
(V—2a—FAR"Y, #HEHICXS5H Ty
5 ADOFENIIEER 0 12Kk 5 7=,

KRHERBLUEE

1. pulse-ESR 1!
Ha Y 3 9O pulse-ESR & #l A0 5 B R 7% field
swept echo #E M4 5 Z L IZKII L 7=, Fig. 112



B B47% H1E (2012

VAN
PRty

i [ { 1 { 1 ! { ) {
332 336 340 344 348

[mT]

Fig.1 Afield swept (330 to 350 mT) echo induced signal from y-ray induced
radical in irradiated black pepper. Twin peaks were show as arrow.

Table 1 Relaxation times (T, and T,). The errors of measurements i.e. standard
deviations for T, and T, were £ 2 psec and = 2 nsec, respectively.

Pulse-ESR value CW-ESR value
Irradiated sample T T Tu Te
(kGy) (X 10usec) (X 10° nsec) (usec) (X 10 nsec)
0 3.0 2.8 3.7 1.4
1 3.0 2.9 33 1.5
10 3.0 3.5 33 1.5
25 3.2 3.5 34 1.5
50 3.3 4.2 34 1.6
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Fig.2 CW-ESR spectra before and after the y-irradiation.
The horizontal axis in the magnetic field (mT).
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Fig.3 The saturation curve of ESR signals of black
pepper at various dose level from 0 to 50 kGy.
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