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Commercial powdered soups, such as potato soup(PS), corn soup(CS), and chicken-herb soup(CHS), were gamma-irradiated at 0, 1, 5 and 10 kGy
and subjected to physicochemical evaluation and identification trials by analyzing photostimulated luminescence(PSL), electron spin resonance(ESR),
and thermoluminescence(TL). The changes in moisture content and pH of soup samples were negligible upon irradiation. The Hunter’s color determinations
showed that lightness (L value) decreased and yellowness (b value) increased as the irradiation dose increased in PS sample. The viscosity of irradiated
samples was reduced in the order of PS, CS and CHS. The analyses of PSL, ESR and TL were applicable to the identification of irradiated powdered-soups
at more than 1 kGy by detecting PSL photon counts/60 sec(over 5000), radiation-induced multicomponents-ESR signal, and typical TL glow curve

at 150-250°C.
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Table 1. Effects of gamma irradiation on physicochemical properties of powdered soups

Irradiation dose (kGy)

Sample Properties 0 | e 0
Moisture content (%) 5.42+0.51° 5.3140.43" 5.83+0.80° 527+021°
Potato soup pH 7.49+0.12° 7.39+0.31° 7.45+0.19" 7.40+0.73"
Viscosity (cP) 750.01£0.33" 437.35+21.08° 106.21+20.00° 53.33+10.00°
Moisture content (%) 4.00£0.10° 3.20%0.16° 3.05£0.02° 3.14+0.07°
Corn soup pH 6.68+0.12" 6.85+0.21° 6.69+0.35" 6.74+0.43"
Viscosity (cP) 577.65+85.69" 528.65+48.07° 23521£35.75° 133.32+10.00°
Moisture content (%) 8.05+0.11° 8.77+0.67" 8.20+0.32" 8.54+1.12°
Chicker herb soup pH 6.26+0.23" 6.13+0.54° 6.14+0.33" 6.08+0.11°
Viscosity (cP) 342.32+136.50 217.21+46.31° 126.62+10.00° 144.44+27.89°

"Means with the same letter in each row are not significantly different (£<0.05).

Table 2. Effects of gamma irradiation on Hunter’s color values of powdered soups

Irradiation dose (kGy)

Sample Parameter”
0 1 5 10

L 90.50+0.12° 89.78+0.10° 88.55+0.06° 87.70£0.28¢
-1.63+0.07° -1.50+0.06" -0.74+0.06" -0.74+0.07*

Potato soup . q b
b 11.01+0.06° 10.86+0.09 11.96+0.06 13.29+0.10°
AE 0.00° 0.79+0.11° 2.38+0.07° 3.75+0.21°
L 87.33+0.42° 86.88+0.36° 85.65+0.20° 84.38+0.20°
-4.90+0.02¢ -4.61+0.07° -3.69+0.06° -3.24+0.00°

Corn soup b b
b 25.86+0.25 24.69+0.18 24.57+0.10 23.92+0.10°
AE 0.00¢ 1.31+0.30° 2.45+0.17° 3.90+0.17*
L 80.38+0.60° 80.45+0.08" 81.16+0.10" 77.81£0.05°
) -1.72£0.09° -1.8320.04° -1.840.09° -0.99+0.05"
Chicken herb soup b
b 26.10£0.73* 26.49+0.03* 25.99+0.11° 25.2040.03
AE 0.00¢ 0.41+0.04° 0.08+0.11° 2.82+0.04*

L : Degree of lightness (white +100 <> 0 black).

a : Degree of redness (red +100 <> -80 green).

b : Degree of yellowness (yellow +70 <> -80 blue).

AE : Overall color deference (v AL*+ Ad® + Ab?).

“Means with the same letter in each row are not significantly different (1<0.05).
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Table 3. Effects of gamma irradiation on sensory quality of powdered soups

Physicochemical Properties of Irradiated Powdered Soups

Irradiation dose (kGy)

Sample Parameter 0 | 5 10
Color 3.92+0.79" 2.83+1.19* 2.42+1.24" 3.50£1.17°
Flavor 3.67+0.49" 2.92+0.90° 2.08+1.00° 3.1740.58™

Potato soup(PS) b b
Odor 2.92+0.67 2.50+0.67° 2.58+1.00° 3.08+0.67"
Overall acceptance 2.50+1.09° 2.42+1.08" 3.000.85° 2.58+1.08"
Color 4.25+0.62" 3.25+1.06" 2.00+1.35° 3.25+1.29°
Flavor 2.67+0.89" 2.58+0.90" 2.33+1.30" 2.67+0.89"

Comn soup(CS) . b b
Odor 2.58+0.90 2.67+0.65 2.17£0.72* 2.58+0.79°
Overall acceptance 3.58+1.00° 3.58+1.08" 1.83+0.94* 3.75+0.87"
Color 3.25£1.06 2.92+1.24° 1.83+1.27° 2.92+1.31*

. Flavor 3.08+0.90° 3.00+0.85° 2.17£0.94* 3.25+0.75°

Chicken herb soup(CHS)
Odor 2.83£0.94* 2.58+0.90° 2.67£1.23" 2.58+0.79*
Overall acceptance 2.92+0.90° 2.50+0.90° 2.33+0.65" 2.67+0.65

YEach value indicates the average of the sensory scores in the range of 1 (dislike extremely) to 5 (like extremely) tested by 12 panels.

“*Means with the same letter in each row are not significantly different (p<0.05).

Table 4. Effects of gamma irradiation on sensory quality of liquid soups

Irradiation dose (kGy)
Sample Parameter
0 1 5 10

Taste 3.17+1.27" 3.08+1.00" 3.33+0.78" 4.08+0.90°
Color 2.79+0.72* 3.17+0.83% 3.17+0.94* 3.67+0.65"
Flavor 2.50+0.90° 3.25+0.87* 2.83+0.72* 2.75+0.62°

Potato soup(PS) L
Viscosity 2.42+1.38* 3.33£1.37° 2.58+1.00° 1.92+0.67°
Odor 1.67+0.89" 1.92+0.67° 225+1.14° 3.17+1.53
Overall acceptance 3.50+1.00° 3.08+1.08" 2.74+0.86 2.88+1.35°
Taste 2.83£1.11° 3.75+0.97° 3.75+0.75° 3.75+0.87°
Color 2.17+0.94° 2.25+0.87° 2.25+0.87° 2.33+0.65
Flavor 2.33+0.98" 2.42+0.67° 2.25+0.97° 2.33+0.78"

Corn soup(CS) L b L b
Viscosity 2.33£0.98* 3.00+0.95 2.67+0.89 2.25+0.75
Odor 2.08+1.08" 2.00+0.95" 2.00+1.13" 1.75+0.87"
Overall acceptance 3.92+0.51° 2.2540.75° 2.42+1.00° 2421051
Taste 2.67£1.23" 2.92+1.24° 2.83+0.72¢ 3.67£1.23°
Color 2.83£0.94 2.83+0.83° 3.08+1.00° 3.08+0.79°

. Flavor 2.08+0.79" 2.75+0.97" 2.75+1.06" 1.92+0.67°

Chicken herb soup(CHS) == |
Viscosity 2.33£0.98* 2.83+0.94" 2.50+0.67* 3.17+0.72%
Odor 1.92+0.79" 2.50+1.00° 2.17+0.72° 2.08+1.16"
Overall acceptance 2.83£0.94* 2.67+0.78" 2.17+0.72° 2.58+0.90°

DSame as Table 3.
“*Same as Table 3.
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Table 5. Photostimulated luminescence determinations of gamma-irradiated powdered soups

87

Irradiation dose (kGy)

Sample?
0 1 5 10
PS 339+69 (-)" 3,877,064+1,913,885 (+) 12,806,192+5,309,586 (+) 3,362,662+3,774,531 (+)
CS 875+287 (M) 6,333,160+4,285,850 (+) 10,505,781+5,619,849 (+) 5,828,756+4,216,427 (+)
CHS 470+55 (-) 6,981,498+8,229,080 (+) 12,948,975+2,656,790 (+) 5,370,356+4,909,879 (+)

DThreshold value: T;=700(-); non-irradiated, T,=5,000(+); irradiated, Ty<(M)<Ty; intermediate.
Same as Table. 3.
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e

-1000 4

-1500 4
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signal intensity”} 2|4 2.2 S718IATE & 3%9] U CcS 5k0y
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323.8447 331.1707 338.4967
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- e o] TL glow curve”} YERS WHH ZAMA| &
ol = 150~250T W <1elM Anhd 24 2 Sof TL
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glow curveZ} YERTE BEgE A o] F718HE peak =01 oHS e
intensity = Z745e] A} A B9} W] 24} AR O] ol o) —
3 hFig. 2). ©]&= 41#F 2 25E inorganic mineral®] 5
B2} Fe e BAEES QU B0 9§ 24} of g %0
. P . z
o] g9lo] 7}53l th= K al(Delincee, 1998; Kwon et al., g
2015 A S Fa, TL B4 28782 A -
Abska gtk B o)
-1500 4
Q gr -2000 -
< ~ - - 305 310 315 320 325 330 335 340
Al ThaH] I 3T FE/PS, ST TE/CS, Magnetic field (mT)
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