KOREAN J. FOOD SCI. TECHNOL. Vol. 41, No. 2, pp. 131~135 (2009)

MIAKM ZAMEl BpHemo| X

Q= - o]z°‘

A)ZE

Auefata 4

A0 mE HXA

KOREANJOURNAL OF

IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

v faral = =
3% =454

_ 171 o

YL - AFE-

Z3ta), B A TY A Er] T4, R Eo o A
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Abstract

The identification characteristics of irradiated commercial Ramen soup were investigated depending on radiation

sources and doses by electron spin resonance (ESR) spectroscopy. Two commercial powder soups (RS-1, RS-2) were irradiated
at 0 to 20 kGy under ambient conditions by both a Co-60 gamma irradiator and an electron beam (EB) accelerator, respectively.
Crystalline sugar-induced multi-component signals with g-values of 2.010/2.011, 2.006, 2.002 and 1.999 were detected in
the irradiated Ramen soup (RS-1, RS-2), whereas Mn** signals were observed in non-irradiated samples, thereby distinguishing
each other. Under the same analytical conditions, the intensity of ESR signals was higher in EB-irradiated samples than
the gamma-irradiated ones. Determination coefficients (R?) between irradiation doses and corresponding ESR responses
were above 0.9665 in all the samples, and the magnetic field of specified g-value remained constant. The predominant ESR
signals of g, (2.010-2.011) and g, (2.002) increased with corresponding doses of irradiation (R*=0.9750-0.9981).
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Fig. 1. ESR spectra of non-irradiated Ramen soup (RS-1, RS-2).
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Table 1. ESR signal parameter of Mn** radical from non-irradiated
Ramen soup

. . . Ramen soup
Signal Specification
RS-1 RS-2
1 g-value" 2.1503 2.1504
AH? (%) 11.9 9.8
Magnetic field (mT) 305.32 305.34
2 g-value 2.0924 2.0920
AH (%) 16.4 11.9
Magnetic field (mT) 313.78 313.80
3 g-value 2.0373 2.0374
AH (%) 21.8 14.7
Magnetic field (mT) 32226 332.28
4 g-value 2.0061 2.0062
AH (%) 100.0 100.0
Magnetic field (mT) 327.28 327.30
5 g-value 1.9818 1.9819
AH (%) 20.1 133
Magnetic field (mT) 331.28 331.30
6 g-value 1.9297 1.9298
AH (%) 21.2 16.2
Magnetic field (mT) 340.22 340.25
7 g-value 1.8787 1.8788
AH (%) 14.7 11.8
Magnetic field (mT) 349.46 349.48

171.448 x microwave GHz / magnetic field
JSignal intensity / ESR intensity x 100
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Fig. 2. ESR spectrum of irradiated Ramen soup. Signal 1,
g =2.011; signal 2, g =2.006; signal 3, g = 2.002; signal 4, g = 1.999.
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Fig. 3. ESR intensity of irradiated Ramen soup using different radiation sources (left : RS-1, right : RS-2).

Table 2. Correlation coefficients (R*) between irradiation dose and ESR signal intensity in irradiated Ramen soup at 0 to 20 kGy

Regression expressions and coefficients

Irradiated Sample ~ Radiation source Intensity
Mathematical fit" Determination Coefficients
RS-1 Gamma ray S1-S4% y =-1.01410x>+ 187.41592x + 286.06277 R*=0.9665
Electron beam S1-S4 y = 1.34205x>+ 116.44721x + 187.25308 R*=10.9861
Gamma ray S1-S4 y =—2.98184x>+ 229.53075x + 159.36062 R?=10.9950
RS-2 Electron beam S1-S4 y =-2.02595x>+ 189.05521x + 170.87708 R*=0.9865

Dx: irradiation dose (kGy), y: ESR intensity
JESR intensity (peak to peak)
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Table 3. ESR signal parameter of crystalline sugar radical from irradiated RS-1 with different radiation sources

. Gamma ray Electron beam
Signal Parameter
2.5 5 10 20 2.5 5 10 20
1 g-value" 2.0115 2.0110 2.0113 2.0115 2.0113 2.0112 2.0112 2.0110
AH (%)? 373 453 49.3 51.5 39.2 47.6 45.6 53.6
M.F? (mT) 326.40 32643 326.51 32642 32642 32641 326.48 32645
2 g-value 2.0060 2.0061 2.0060 2.0060 2.0060 2.0061 2.0060 2.0060
AH (%) 24.0 15.2 12.9 13.7 27.5 41.9 35.7 374
M.F. (mT) 327.35 327.30 327.40 327.33 327.35 327.35 327.42 327.36
3 g-value 2.0027 2.0027 2.0027 2.0027 2.0027 2.0027 2.0027 2.0027
AH (%) 27.5 41.9 35.7 374 29.8 38.5 39.6 38.8
M.F. (mT) 327.84 327.78 327.92 327.85 327.85 327.80 327.86 327.84
4 g-value 1.9999 2.0000 2.0000 2.0000 2.0000 1.9999 2.0000 2.0001
AH (%) 13.9 184 13.8 10.7 14.5 16.3 15.5 15.2
M.F. (mT) 328.29 328.23 328.37 328.30 328.31 328.34 328.36 32833
171.448 x microwave GHz / magnetic field
YRelative intensity = [(signal intensity/ESR intensity) x 100]
YMagnetic field
Table 4. ESR signal parameter of crystalline sugar radical from irradiated RS-2 at different radiation sources
. Gamma ray Electron beam
Signal Parameter
2.5 5 10 20 25 5 10 20
1 g-value" 2.0101 2.0101 2.0101 2.0101 2.0101 2.0101 2.0103 2.0101
AH (%)? 34.0 41.5 45.7 52.1 38.6 432 48.4 51.6
M.F.? (mT) 326.64 326.57 326.54 326.70 326.55 326.63 326.58 326.60
2 g-value 2.0060 2.0060 2.0060 2.0059 2.0061 2.0062 2.0058 2.0060
AH (%) 35.1 22.5 26.1 16.2 36.3 24.8 25.7 38.3
M.F. (mT) 327.31 327.24 327.22 327.39 327.36 32741 327.25 32733
3 g-value 2.0023 2.0026 2.0024 2.0024 2.0023 2.0024 2.0024 2.0024
AH (%) 25.6 29.7 29.5 39.7 294 31.8 36.3 41.7
M.F. (mT) 327.93 327.80 327.80 327.97 327.95 32791 327.86 327.81
4 g-value 1.9997 1.9996 1.9997 1.9997 1.9997 1.9997 1.9997 1.9997
AH (%) 12.3 11.0 14.0 12.8 15.8 124 12.9 13.0
M.F. (mT) 328.35 328.27 328.25 32841 328.44 32833 328.38 328.36
171.448 x microwave GHz / magnetic field
YRelative intensity = [(signal intensity/ESR intensity) x 100]
YMagnetic field
$3+e] signal 1(g=2.011, 2.010)3} signal 3(g=2.002, 2.002)<] = Gammaray A = Gammaray B
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o 27Kl e HIHOR Z/RUT AHATE RS1 09750 _ | oy onasomrazs 00
0.9849, RS-2 0.9822-0.99812X wi-¢- £ Uehsitt o= g= 3 (R=0.9828) o
2.0034%] cumin®] ESR spectraol| X A#o] F7}sto] we} signal 2
intensity”} Z7F5}ATH= Abdel-Fattah(28)¢] R 9} §A}8H Az} g 800
2 R ool A%E nlgos WA A} sy g
ESR AACIM L parameters®] 545 AAACR SFoR " s E y=79x-153 400 E: y=56.32x+33.6
W R AXE 9ot Azo] A3} FHEzl Gkt A (R=09750) (R=0.9849)
o) WA 2L of R o] Bag /xARE B4 Aol . = e
TH28). o 5 10 15 20 0 5 0 15 2
Irradiation dose (kGy) Irradiation dose (kGy)

o (] 5
) =

Ao B BHSEZRS-1, RS-2)0] s
A, AR, 0-20 kGy)ell WHE ESR HA 54

xSl
2
T
=
2

N
S
=
2
o
X
o~

Fig. 4. Weighted lineared least-square regression analysis of ESR
signals of irradiated RS-1 at different radiation sources. (A)
g=2.011; (B) g=2.002.
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Fig. 5. Weighted lineared least-squares regression analysis of
ESR signals of irradiated RS-2 at different radiation sources. (A)
¢=2.010; (B) g=2.002.
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