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QUANTITATIVE DETECTION OF ABSORBED DOSE OF IRRADIATED
DRIED FRUIT BY ESR SPECTROSCOPY METHOD
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(1. Institute of AgroFood Science & Technology ~Chinese Academy of Agricultural Sciences Beijing 100193
2. Institute of Atomic Energy Jiangsu Academy of Agricultural Sciences Nanjing Jiangsu 210014 ;
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Abstract: Sunflower seeds walnuts pistachios and hazelnuts were used as experimental materials which were
irradiated at 1.0 3.0 5.0 and 10. 0kGy respectively. The relationships and correlations between ESR signal intensity
and irradiation dosages were studied. The results showed that ESR spectra of irradiated samples were obviously different
from that of CK and the ESR signal intensity was positively related with the irradiation dose. After irradiation the ESR
intensity and spectrum shapes all changed and all four samples were clearly identified irradiated or unirradiated. The
appearances of the two weak satellite lines which situated left and right to the intense singlet line in walnuts and
pistachios proved the existence of cellulose radical. The detection dose limit of irradiated walnut was 1kGy and the
detection limits of the other three samples were lower than 1kGy. In conclusion the ESR method could be used to
irradiated.
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Fig. 1 ESR intensity versus magnetic field Fig.3 ESR intensity versus magnetic field
of irradiated sunflower seeds of irradiated walnut
A:10kGy;B:5kGy;C:3kGy;D:1kGy;E:0kGy(CK).
The same as following figures .
30000 i
4 \‘
90000 20000 ‘l‘l
4 | ‘
z 4 /
g 70000 - é 10000 | ] |'6mT“
: 2] U [P Su—
4 73] 4 w"
@ S0000 - 10000 [
E[: 30000 | oe 20000 A |‘|‘
o iz | |
! -30000 - /
10000 L L ! :
. ) B s -40000 T . - T )
0.335 0.340 0.345 0.350 0.355 0.360
HIE dose(kGy) fii¥s magnetic field(T)
2 4 10kGy ESR
Fig.2 Relationship between ESR intensity Fig.4 ESR intensity versus magnetic field
and irradiation dose in sunflower seeds of walnut irradiated at 10kGy
° 5 ESR 0
2.2 ESR 5 ESR
3 0.1.3.5.10kGy ESR- Y = —223.83X° +4191X + 11434 (R =
3 ESR 0.9504) X (kGy) Y ESR 0
CK( E) R ESR
( )
1kGy
1kGy.
B ESR .
WV
E 0 ~10kGy ESR
ESR o
4 10kGy ESR o 4
10kG °
Y ( 2.3 ESR
) 2
6 0.1.3.5.10kGy
0.006T 8 11 2
ESR o ESR



25

284
35000 ESR
z 210000
% 25000
£ 2170000
& g
= =
i E 130000
15000 2z
. B 90000
il
B 50000
5000 ' !
10000 !
0 5 10 15
HE doso(kGy) 0 2 4 6 8 10 12
FI& dose(kGy)
5
. . . . . 7
Fig.5 Relationship between ESR intensity ) ) ) ) )
Fig.7 Relationship between ESR intensity
and irradiation dose in walnut ) o L )
and irradiation dose in pistachio nuts
10kGy
2.4 ESR
( A)ESR CK
) 8 0.1.3.5.10kGy ESR o
8 ESR
0.006T o
10kGy ( A) CK. CK
1kGy ESR
ESR 1kGy
( D) CK
1kGy 0
1kGy.
200000
150000 A 300004 A
> 100000 =
£ B 20000 4 C
= C
£ 500004 D D
o E 210000
% 04 g E
Y .5 0
m -50000 e
e %
& 100000 4 ~10000 -
=
-150000 1 P 20000
-200000 T T T T 1
0335 0340 0345 0350 035 0360 Bl
R magnetio field(T) 0342 0344 0346 0348 0350 0352
6 ESR 3% magnetic field(T)

Fig. 6 ESR intensity versus magnetic field of 8 ESR

irradiated pistachio nuts Fig.8 ESR intensity versus magnetic

field of irradiated hazelnut

7 ESR o
9 ESR o
ESR 9 ESR
Y =14146X +23204(R2 =0.97) X Y= -196.94X> +4381.4X +7738.3(R’ =
(kGy) Y ESR . 0.9713) .
ESR ESR 0
~10kGy ESR

0 ~ 10kGy ESR



Journal of Nuclear Agricultural Sciences

2011 25(2):0281 ~0285

35000
30000
25000

20000

S ESR intensity

15000 *

El

10000

5000 L L .
0 5 10 15

FE dose(kGy)

9
Fig.9 Relationship between ESR intensity

associates and irradiation dose in hazelnut

3
ESR
ESR
1kGy
150Gy ~ 1kGy
4 ESR
o ESR
ESR

ESR

ESR

11

285
ESR
ESR

ESR ESR

4 o
2
1kGy; N N
1kGy. 4 ESR

Yuhei Shimoyama Mitsuko Ukai Hideo Nakamura. ESR detection of
wheat flour before and after irradiation J . Spectrochimica Acta Part

A 2006 63:888 —890

2006 4:1 -2

N . 2007 24(6):
113 - 114
Canan Aydas Birol Engin Mustafa Polat Talat Aydin. Electron spin
resonance study of y-rradiated Anatolian chickpea J . Radiation

Effects & Defects in Solids 2008 1(163):7 - 17

I 2007 17:98 - 101
Sulaxana Kumari Chauhan R Kumar S Nadanasabapathy and A S
Bawa. Detection methods for irradiated foods J . Comprehensive
Reviews In Food Science And Food Safety 2009 8:1 - 16
EN 1786 — 1996 ESR spectroscopy of bones S
EN 1787 —2000 ESR spectroscopy of cellulose S
EN 13708 —2003 ESR spectroscopy of crystalline sugars S

M

1978 8:1 -4
Raffi J Boisseau P L Buscarlet. J — P Agnel. Electron spin
resonance identification of irradiated strawberries J . J Chem Soe

Faraday Trans 1988 84:3359 -3362

( )





