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Screening of irradiated food using ESR measurement of paper

Michiko GOTO and Masao YAMAZAKI

Tokyo Metropolitan Industrial Technology Research Institute, 2-11-1 Fukazawa, Setagaya-ku, Tokyo 158-0081 Japan

Summary

0 O As paper has high content of cellulose, sensibility of ESR measurements of paper should be high. We examined

stability of ESR signals in irradiated recycled copying paper, and estimated the possibility to utilize ESR measurement of

paper for the detection of irradiated food. Cellulose radicals in paper irradiated at 1kGy and stored at 4000 in water was

detected for 20 days. Cellulose radicals in irradiated paper stored at 900] in water were more stable than that stored in

air. ESR measurements of 50mg paper are simple and easy, so ESR measurement of rapping paper or corrugated box is

good screening method for the detection of irradiated food.

Key words: Irradiated food, cellulose, screening method, rapping paper
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Fig. 1 ESR spectra of irradiated recycled copying
paper at 10kGy. It is time from that paper was
set in distilled water at 9001 .
N: Noise intensity. S: Signal intensity
L : Cellulose radical
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Table 1 Classified subpeaks by S/N ratio
*: Recycled copying paper was irradiated 13days after.
0O0OS/NDO 3,0 03>S/N0O 1, 0 0 1>S/ND 0.5 x J0.5>S/N

1) storage condition: at 900J in water

;'tg"rz g; O0kGy LOKGy 2.1kGy 4.2kGy 10kGy
0 hour*  x o ° °© O
2hours  x X ° °© .
4 hours X x °© O °
8hours  x X a O
16 hours  x x x X .
32 hours x X X

2) storage condition: at 901 in air

Sorase  OKGY LOKGy 2.1kGy 42kGy 10KGy
0 hour*  x o ° °© O
2hours  x X ° °© D
4 hours x ° © ©
8 hours X x x ©
16 hours  x X X x
32 hours U
3) storage condition: at 4000 in water

0 day* x ° ° © J
2 days 0 ° °©

6 days 0 ° °© O
10 days U ° °© J
20 days U ° °© J
35 days x ° °© O
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Fig. 2 ESR spectra of irradiated recycled copying
paper stored at room temperature.
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Fig. 3 ESR spectra of irradiated cellulose at 5kGy.
L : Cellulose radical

oosbOO0OO0oOOoooOOoOoOOoOooOoOoboOoOoOoon
ESROOOOO0O0OO0O0ADOCOOOOOODODODOO
oboooooooooooobocoooosOoOoOoOO
ooooooooooOoooooboooooooo
oooooooooooooooooboo

My OooOoooooooobooooboooooboo
ooobooooboobooesROO0OOODOOOOC
ooooooboooooooooobooonnooono
ooooooooooooooooooooooo
000000Fig.5M
oooooooocoooooooboooooooo
gbooobooboson40000o0oboobogbioo
00010 0i1soo0booooooooomo
OiokcybooOoOooooooooOoOoooooo
oooooobooooooooooboooooooo

0170



OooOOoOD4000000000:20050

’ I .'-"
Jf_“_“ " JL‘V"'_-HJI I|i'-"_..--'_""'I"‘w..u--'
.I "
e Ve e P

Fig. 4 ESR spectra of corrugated paper measured 7
weeks after irradiation.
1 : Cellulose radical
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Fig. 5 ESR spectra of y -sterilized corrugated box in
which there were laboratory dishes, were
measured in Dec.2004. Serial number is presumed
to be manufacture day.

L Cellulose radical
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