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Abstract

It was determined whether thermoluminescence (TL) technique is a potential method to detect post-irradiation
of dry soup base mix for instant noodle and its ingredients. The ingredients or the mixtures were irradiated,
from which minerals were isolated using sodium polytungstate solution. Their TL signals (1st glow TL
intensity/2nd glow TL intensity reirradiated at 48.6 Gy) were measured. The TL signals in temperature ranges
of 229~295°C and 229~361°C showed larger differences between unirradiated and irradiated samples compared
to other ranges. The average TL signals for unirradiated garlic powder, ginger powder, black pepper powder,
onion powder, red pepper powder, and sesame seeds were below 0.2, while those for onion powder, red pepper
powder, and sesame seeds irradiated at 10 kGy were over 20 in the two temperature ranges. The average TL
signals for unirradiated soup mixture were 0.08 and 0.1, respectively, in the two temperature ranges, while
those for the mixtures containing 10 kGy-irradiated onion powder, red pepper powder, and sesame seeds
individually or in combination were over 7. The average TL signals for the mixtures irradiated 1, 5, and 10
kGy were over 10.
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WV, B HARA Talstod ALgshalch. A
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TL 344 913 WA 2 24 Ante) 23
Ak N AR F orhevE, AR, MR
Bl ZAL A EE, bR, a3, Ale 2A 2
v]ZAL A 85 TL #4 A58 AAsch /i A5
E Zo] & beakerol] 4o] sonicator® 147} FA}71
%, 250 um nylon HAFE FTE BUL wol S

& ARl REES AL F FU1E0] R
ol B4 10 mL AJg3tel] =mgkeh. wig =22 75
= ZuS AAsl7) 218t hexaned 7llo] 2w
2§ F A7) o R RHES AAsGY ds
7} 2 g/mL7} = E& F3A %} sodium polytungstate -84
(Na,W,,05; Aldrich Chemical Co., Milwaukee, WI) 5
mLE 733 vortex& o]|-8-3}ed wHkgE F 2,000 rpm

Table 1. The ratio of dry soup base mix ingredients and irradiated ingredient (s) in each mixture

Mixtures
Ingredients Ratio (%)
Control ~ Mal-1 Mal-2 Mal-3 Mal-4 Mal-5 Mal-6

Salt 53.82

MSG 16.15

Glucose 7.53 *
Soy sauce powder 5.38

Sugar 431

Palm oil 3.23 * *
Red pepper powder 2.15 * * *
Soybean paste powder 2.15 *
Onion powder 1.61 * * *
Garlic powder 1.08 *
Sesame seeds 1.08 * * *
Black pepper powder 0.54 *
Ginger powder 0.54 *
IMP 0.22

GMP 0.22

Total 100

*Ingredient irradiated at 10 kGy before mixing; unmarked ones unirradiated.
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Table 2. Minimum detection level (MDL) of TL intensity and the lowest levels of the 1st and 2nd glows"

Integration range

229~295°C 262~295°C 295~328°C 328~361°C 229~361°C
Blank mean 557 36.2 321 265
disk”  standard deviation 215 322 19.9 251
MDL” 1,202 132 91.9 1,378
1st lowest level 1,605 1,239 3,187 8,494 13,286
glow sample bl:ni;(radiated bl.;nill'(radiated h\:nill'(radiated bl;nill'(radiated bl;ni:‘adiated
ack pepper ack pepper ack pepper ack pepper ack pepper
2nd lowest level 227,567 149,450 124,990 79,343 518,242
glow sample Mal-6” Mal-6" Mal-6” black pepper Mal-6”

unit of TL intensity: photon counts.
Pn=10.

“mean+3 % (standard deviation).
“reirradiated at 48.6 Gy.

“see Table 1.
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Fig. 1. TL signals for individual dry soup base ingredients. TL signal=(1st glow TL intensity)/(2nd glow TL intensity
reirradiated at 48.6 Gy), @: garlic powder-0 kGy, +: ginger powder-0 kGy, X: black pepper powder-0 kGy, O: onion

powder-0 kGy, @: onion powder-10 kGy,
kGy, M sesame seeds-10 kGy.

A red pepper powder-0 kGy, A: red pepper powder-10 kGy, [J: sesame seeds-0
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= Aol FREe] olr] wiiel A g AlAs Mgz & S R 2 As e 9
7] 98k hexane 2.2 kS A A& & 23} sodium Mal-1)= 28 A28 8223 29 AR83 AT TL
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Table 3. TL signals of individual dry soup base ingredients”

Integration range

Sample Dose (kGy)
229-295°C  262~295°C  295-328°C  328~361'C  229~361°C
Garlic powder” 0 0.124 0.175 0.588 1.162 0.411
p 0.048) (0.083) (0.400) (0.661) (0.240)
Gineer powder® 0 0.108 0.138 0.423 0.961 0.345
8er p (0.046) 0.060) (0.261) 0.567) (0.223)
Black oeoper sowder® 0 0.0044 0.0059 0.217 0.110 0.023
pepper p (0.0012) 0.0017) 0.007) (0.042) (0.003)
0 0.111 0.153 0.441 0.981 0.329
oni o (0.049) (0.088) (0.313) (0.653) (0.191)
nion powder”
P 10 23.88 23.38 25.25 20.78 23.66
(6.02) (7.16) (4.56) (2.10) (4.68)
0 0.078 0.096 0.254 0.629 0.214
Red o (0.038) (0.043) (0.145) (0.343) (0.113)
€ cpper powdaer
Pepper P 10 24.87 23.31 22.56 19.12 23.01
(8.87) (6.99) (4.99) (2.56) (5.47)
0 0.0023 0.0033 0.011 0.037 0.009
< @ (0.0008) (0.0015) (0.005) (0.016) (0.003)
€same Seeds
0 40.76 40.91 56.39 61.29 48.03
(26.52) (27.09) (40.61) (35.79) (32.19)
o 0.073 0.096 0.286 0.649 0.221
Al 1 0.057) (0.081) (0:289) (0.574) 0.202)
samples
P 10 29.84 29.20 34.73 3373 31.57
17.32) (17.66) (27.15) (27.87) (21.36)

"TL signal=(1st glow TL intensity)/(2nd glow TL intensity reirradiated at 48.6 Gy); mean (standard deviation).
2)
n=5.
“n=35; including mixture.
D)
n=15.

100

-
o

TL signal

o
-—

0.01
229-295C 262-295C 295-328C 328-361T 229-361TC
Fig. 2. TL signals for dry soup base mixtures containing irradiated ingredient (s). TL signal=(Ist glow TL intensity)/
(2nd glow TL intensity reirradiated at 48.6 Gy); see Table 1; @ unirradiated mixture; + Mal-1; X Mal-2; @ Mal-3; O Mal-
4; A Mal-5; A Mal-6.
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Table 4. TL signals of dry soup base mixtures”

Integration range

Sample

229-295°C 262~295°C 295~328'C 328-361°C 229~361°C

Unirradiated mixture 0.081 0.100 0.263 0.659 0216
frradiated mixtu (0.032) (0.032) (0.102) (0.274) (0.086)
Mal1 0.076 0.103 0.272 0.627 0212
a (0.031) (0.046) (0.140) (0.176) (0.092)

Mal.2 19.90 20.80 21.73 14.95 19.43

a (3.50) (3.25) (4.16) (1.92) (3.13)

Mal3 7.16 7.42 7.68 6.28 7.13

Mixtures containing (1.07) (1.07) (1.06) (1.05) (1.06)
irradiated ingredients” Mald 11.44 12.97 17.67 18.75 13.83
al- (6.55) (7.02) (11.52) (13.88) (832)

Mal.5 22.74 23.47 2634 20.19 23.08

(2.40) (2.23) (3.88) (5.26) (2.75)

Mal6 29.04 30.26 34.95 28.11 3021

(8.53) (8.68) (11.00) (6.97) (8.01)

1 kG 10.41 10.60 9.98 7.61 9.80

y (1.32) (1.22) (1.53) (1.35) (1.22)

Lrradiated 'f‘rfr‘cg. wd 5 KG 15.07 15.18 17.83 1422 15.56
ﬁgre dgier‘:trll adiate y (2.76) (3.03) (3.13) (1.55) (243)
10 kG 16.67 15.83 17.54 16.75 16.87

y (3.94) (4.12) (3.26) (2.25) (2.99)

"TL signal=(1st glow TL intensity)/{(2nd glow TL intensity reirradiated at 48.6 Gy); n=5; mean (standard deviation).

“see Table 1.
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wHA Vel

2 A7 A o Az 5= A5e| Jd¥e} aow)
FEoll= thatte] Fr1Ee] FiEe] glorng o) &
F2lsle] TL A& 81 10kGy ZA 42 A7
Y ool E ol g WAL ZAL of BB fo)EtA 9
HE ¢ g Zelrh o= 2% F749] TL signal$
geslEx] e sPesht 229~295C9F 262~
295°C t7h& E3le] Bl WaR)r ARE AL 5 9]
+& 4 5 9tk



765

TL signal

262-295T

229-295T
Fig. 3. TL signals for irradiated dry soup base mixtures. TL signal=(1st glow TL intensity)/(2nd glow TL intensity
reirradiated at 48.6 Gy); @ unirradiated; O 1 kGy; & 5 kGy; A 10 kGy.
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