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Abstract

The aim of this study was to investigate the changes in identification markers of irradiated foods after treatment
of the full-overlapped gravitational field energy (FGFE). Wheat and soybean samples were irradiated at 0-5 kGy
of Co-60 gamma energy, and analyzed for photostimulated and thermo luminescence characteristics (PSL and TL)
and sprouting rate at 0 and 6th month after FGFE treatment. As a screening method for irradiated samples, PSL
photon counts (PCs) for the non-irradiated samples appeared negative (<700 PCs), while irradiated samples gave
positive (>5,000 PCs). But FGFE-treated irradiated samples appeared intermediate (700-5,000 PCs), showing decreased
PCs during storage. The TL analysis on irradiated samples exhibited glow curve peaks in range of 150-2007C
and TL ratio (TL/TL,) was also >0.1. Therefore, identification of irradiated samples was possible using
thermoluminescence. But the glow curve range of FGFE-treated irradiated samples shifted from 150-200C to 180-23
0C and TL intensity was decreased 37-60% resulting from FGFE treatment. After 6 months of storage, all the
samples showed a decrease in TL intensity, but identification was still possible. The sprouting rate of irradiated
samples decreased by about 72%, whereas that of FGFE-treated irradiated samples showed by about 85%, as compared
to non-irradiated samples. More detailed study is required to investigate sprouting phenomena for FGFE-treated
samples.
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Table 1. Changes in accumulated photon counts of gamma-irradiated and full-overlapped gravitational field energy-treated wheat and

soybean during storage

Sample S(tr?lroang)e Group 0 1 Irradiation dose (kGy) 3 5
. Control 356£23" (97 274932369 (+) 3804026982 (+) 5136728716 (+)
Wheat FGFE-Treated 334231 () 1874471 (M) 3592£1089 (M) 210421368 (M)
] Control 412451 () 3001944592 (+) 331272395 (+) 4469011276 (+)
FGFE-Treated 39339 () 2315£1219 (M) 30581114 (M) 37404763 (M)
. Control 412£33 () 3958247526 (+) 537414736 (+) 4820128935 (+)
Sopborn FGFE-Treated 254412 () 3920+1058 (M) 31861280 (M) 3058+1014 (M)
; Control 33671 () 33894211067 (+) 1809416924 (+) 2019427593 (+)
FGFE-Treated 380153 () 18494527 (M) 21574865 (M) 36414614 (M)

“Mean ¢ standard deviation (0=3).
Threshold value :

et (Thermoluminescence, TL) 24

b AR Al59] TL #48 CEN WHEeDdl &3t
o AASHATE ARl A el S74E 718ke] ultrasonic
agitatoroﬂ/ﬂ 5EZF AY3E & oA A8 S water nnsmgO}U%
125 sieve S EAIA L AR FAAI & AAES e}
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4920 gmL) 5 mL< 718te] §7182 AAste T/
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At Z31E mineral S E/HFE AT T acetone &=
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T 23Tt “Zr—‘ﬂ]g B2 TL spectra 572 TL 53
Al 8- noise®] FEFE e fiste] Al zqA
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ATk AR AL R 2018 S glow curve®] WA
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Fig. 1. Dimension of material improvent installation.
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Fig. 2. Glow curve of gamma-irradiated and full-overlapped gravitational field energy-treated wheat and soybean. (A; irradiated wheat,
B; FGFE-treated irradiated wheat, C; irradiated soybean, D; FGFE-treated irradiated soybean)
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Fig. 3. Stability of TL glt;w curve of mine-l;als sepa;';ated fmm 5 kGy gamma-irradiated and ﬁll]-bverlappéd gravitational field energy-treated
wheat and soybean after 6 months. (A; irradiated wheat, B; FGFE-treated irradiated wheat, C; irradiated soybean, D; FGFE-treated

irradiated soybean)
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Table 2. TL ratio of minerals separated from gamma-irradiated and full-overlapped gravitational field energy-treated wheat and soybean

during storage

TL ratio”
Sample Group Storage i
(mon) 0 kGy 1 kGy 3 kGy 5 kGy
Cone 0 0.017+0.003" 0.601+0.141 0.942+0.482 0.8290.333
ONntro
Wheat 6 0.032+0.001 048240213 0.275+0.040 0.35320.142
cal
0 0.050+0.010 0.554£0.175 0.552+0.163 0.7660.394
FGFE-Treated
6 0.02620.004 0.318+0.081 0.39740.152 021820.073
ol 0 0.004+0.000 186240457 2.331+0.894 412321482
ONntro;
6 0.01120.000 13950413 087310271 1.694+0.772
Soybean
0 0.008+0.001 17010352 11870482 2.836£0.685
FGFE-Treated
6 0.00520.000 0.885+0.154 1.248+0.485 1.583+0.494

“Integrated TLy/intergrated TL, (150-250°C)
ean + standard deviation (n=2).

Table 3. Effect of gamma irradiation and full-overlapped gravitational field energy treatment on sprouting rate of wheat and soybean

(unit : %)
Germination ti
Sample Group ]i%se minition time (brs)
(kGy) 24 48 7 9% 120
0 0 16+0.58" 65+3.24 85+1.54 96+3.57
1 0 134379 65£2.95 784256 94+1.58
Control
3 0 14£1.00 69+1.86 80427 9142.36
5 0 10+2.08 60+2.24 634353 67£2.56
Wheat
0 0 19£0.49 584227 832,04 98+3.14
1 0 2040.94 63+1.96 81+247 96:+4.12
FGFE-Treated
3 0 174252 67£2.33 80+4.36 944257
5 0 15£1.13 644185 724179 80+2.36
0 0 0+0.00° 91+0.00 984071 974141
1 0 28+3.54 8543.54 91+0.00 961141
Control
3 0 23+2.83 724141 83+1.41 89+0.71
5 0 114141 61+0.00 64+4.24 70+0.00
Soybean
0 0 354021 88+2.59 9542.37 984317
1 0 30+1.13 90331 954355 96£2.33
FGFE-Treated
3 0 28+1.14 86+1.78 93+3.74 931119
5 0 16+129 694257 79+2.16 834223
"Mean + standard deviation (n=100).
833%°] LobdS YEATE diFe] dotd 4 43k o} Abolr} A e, Zebd A = Q8] oA

U3} w2 7R 2 484 7F o] ZRE Al Zo] Fbssty om,
dlol-g-o] Ak AN GARH UEhstth =, AR ol
EET5E Pobs & 743951, control groupth FGFE
2] G7F ool #A Yehdt} 53 A1, 3 kGy)
ZAEE control group®F FGFE *|2] 1-7ke] wholg- 2}o)7}
AA] Z%o} 5 kGy FAMFE H|ZAV] v]adhe
control group 72.1%, treated group 85.6%<] Wol-&-< e}

Hol-&-& FGFEA el oel 3| 8A1Z ¢ e /e
HERR ST

A7 67014 &+ &4 A7, UL v AR B3|
control group®] AR Wol&o] 63.592.7%Z. treated
group®] ZAFEE 91.7-948% 2 7l thEg. 5). ZAMA
1, 3 kGyY] A-F wols 7 iﬂ 86.5-94.8% & B FAFE
of v A7} =LA ko), 5 kGy RAME 63.5%9

% o}
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Fig. 4. TL intensity of gamma-irradiated and full-overlapped
gravitational field energy-treated wheat and soybean (left; wheat,
right; soybean).
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Fig. 5. Effect of gamma irradiation and full-overlapped
gravitational field energy treatment on sprouting rate of wheat
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treated group 5 kGy ZAM-E 91.7%2] Eol-& 24 27](0
M) 833%<10) sl 28]¥ wolgo] Frletivt i+
o] ZAHF 9A 271070 €9) Bl2Al Bl 61.9-99%<]
ol&-S vepfo] vl AY Aadte A3 YEhSd
£, ojoll W) treated group2 89.7-96.9%2] ”LO}%EH
HlBAY 088 Srlshe A 3e et 53] €
o T 25 ZAME 1, 3 kGydlA e tha Z}.&o}%{
o1 Aake] £ Apolz) glolent, A 5 kGy Tl B-F
control group< 271(071€) 5 kGy7-¢l ¥l3l 6.3-103% 7+
A28t 1, FH R treated group 4.1-84% F7F3he AL
2 Uesth

2 o
FAZNIAFGEE7E AR 2AP Fe] BEEY
of VIR e AyeknA), B3} hFES ARE 05 kGy

9] Zua & AR US FGEE A28 A5
A=y, dutsh dolge] H3tE AT} 6/ Y
A7 F v waldek. AN F] A3y WHORA F
Al g o) PA=akpSL) F41 A3 ¥) ZAF A B0
kGy)‘—“~ T 700 photon counts/min ©]3}2] S-/d(negative)

£ YEeERARIIL, 1| kGy ©o]4 ZAMAEE 5,000 photon
counts/min o) Arel kA (positive)e YFEMIATE 2BV
FGFE #H2l¥ ZAR 8& 2% 700-5,000 Alelel 713k
(intermediate) S VBRI o] FGFE A 2)& ZAM 89 332
S-S fejd o AN oH, o8 A Tl AL
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85% % Z7}s) ‘EM. A% 6718 T ARG kGy)9 ol
& 3% R 7rAEI o), 2AF ¥ FGFE A Al 8E 91%
o] Wolg 71 JERo] o]of g B} 72 A
7} 993 Ao AlgHth
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