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Abstract

This study was carried out to evaluate quality properties of gamma-irradiated Kwamegi prepared from
Cololabis seira semi-dried by cold sea wind. Edible portion of Kwamegi was prepared from whole body,
vacuum-packaged, gamma-irradiated in the doses of 3 or 5 kGy, and stored at 5°C for 60 days. Volatile basic
nitrogen and trimethylamine contents were not different by gamma irradiation. During storage increase of
those two compounds were inhibited depending upon the dose. Thiobarbituric acid values did not differ in
all samples, regardless of irradiation and storage. The amount of total volatile compounds of Kwamegi
decreased by irradiation. Rheological properties were not affected by irradiation and were maintained up to
60 day when the Kwamegi was irradiated at 5 kGy dose, but those of control was softened. Sensory
evaluation had no differences in all samples immediately after irradiation. Sensory quality of Kwamegi
irradiated were organoleptically adequate, however that of control was deteriorated. In conclusion, these
results indicate that gamma irradiation technique can be used to maintain the quality of Kwamegi.
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Table 1. GC and GC/MS conditions for analysib of volatile flavor components in gamma-irradiated Kwamegi

GC Hewlett - Packard 5890 II Plus
Column DB-WAX(J & W, 60 m x 0.25 mm id., 0.25 pum filmthickness)
Detector FID
Carrier gas Helium (1.0 mL/min)
GC Make up gas H, (30 mL/min)
Temp. program 40°C(3 min) - 2°C/min - 150°C- 4/min - 220°C
Detector temp. 300°C
Injector temp. 250°C
Split ratio 1:20
Injection volume 1L
GCMS Shimadzu GC/MS QP-5000
Column DB-WAX (J & W, 60 m X 0.25 mm i.d., 0.25 pm film thickness)
Carrier gas Helium (1.0 mL/min)
Temp. program 40°C(3 min) - 2°C/min - 150°C - 4/min - 220°C
Injector 250°C, split ratio 1:20
GCMS Restriction capillary SGE, 04 mx 0.1 mmid.
Temperature ion source and interface 230°C
Tonization electron impact ionization (EI)
Ionization voltage 70eV
Cathod strom 0.8 mA
Mass range (1/z) 41~450
Injection volume 1L
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Fig. 1. Changes of volatile basic nitrogen contents of
gamma-irradiated Kwamegi during storage at 5°C
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Fig. 2. Change of trimethylamine content of gamma-
irradited Kwamegi during storage at 5°C
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Table 2. Sensory evaluation of gamma-irradiated Kwamegi during storage at 5°C

Day Dose (kGy) Color Taste Flavor Chewness  Overall acceptance
0 0 37a 3.1a 3.0a 3.6a 3.5a
3 3.8a 3.2a 3.5b 3.7a 3.6a
5 3.7a 3.0a 3.6b 37a 3.5a
60 0 31b 2.4b 27b 2.9b 2.6b
3 3.6a 3.0a 3.3a 34a 3.3a
5 3.6a 3.3a 3.3a 3.6a 34a

*®Means within a column with no common superscript differ (P<0.05).
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Table 3. Thiobarbituric acid values (OD value at 538 nm) of gamma-irradiated Kwamegi during storage at 5°C

Dose (kGy) Storage periods (day) .
0 10 20 30 40 50 60
0 0.458 0.529 0.664 0.712 0.814 0.987 1.089
3 0.486 0.588 0.635 0.697 0.811 0.934 1.141
5 0.520 0.558 0.666 0.725 0.789 0.972 1.095
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Fig. 3. GC chromatogram of volatile flavor components
from gamma-irradiated Kwamegi. Numbers on
chromatograms indicate the flavor components detected
in the concentration of 1.0 mg/kg or above in non-
irradiated Kwamegi.
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Table 4. Major volatile flavor components and their contents (ng/Kg) of gamma-irradiated Kwamegi

Retention time Irradition dose (kGy)
1
Peak (min) Components o 3 3
1 7.940 Ethyl acetate 5.112a 2.793b 3.166b
2 9.559 Ethanol 6.808a 2.414b 3.031b
3 10.021 2-Ethyl furan 4.067a 2.651b 2.48%
4 16.152 Hexanal 4.829a 4.355a 3.585b
5 18.893 (E)-2-Pentenal 2.893a 2.067b 1.639¢
6 21.105 1-Penten-3-ol 4.350a 2.572b 2.131b
7 24.792 (E)-2-Hexenal 4.829a 4.103b 2.760c
8 26.402 (Z)-4-Heptenal 2.132a 1.957a 1.589b
9 30.603 Limonene isomer 3.08% 2.130b 1.589¢
10 31.466 Butylbenzene 8.592a 8.600a 8.599a
11 32.07 (Z)-2-Penten-1-ol 2327 1.546b 1.220c
12 40.694 Acetic acid 2.523a 1.578b 1.737b
13 40.926 7-Octen-4-ol 2.958a 1.373b 1.429%
14 43.230 2-Ethylhexanol 3.132a 1.673b 1.762b
15 43.673 (E,E)-2,4-Heptadienal 7.743a 6.344b 3.524¢
16 46.415 (E)-2-Nonenal 1.349a 0.978b 0.665b
17 48.674 (E,E)-3,5-Octadien-2-one 2.828a 1.957b 1.848b
18 49.689 (E,E)-2,6-Nonadienal 6.221a 4.403b 3.240c
19 53.252 (E)-2-Decenal 2.262a 2272a 1.368b
20 54.999 Pristane 7439 12.876b 3314c
21 56.002 1,2,5,6-Diepoxycyclooctane 1.218a 0.521b 0.591b
22 57.863 2,3-Dihydro-2,5-dimethyl furan 1.153a 0.710b 0.825b
23 62.650 (E,E)-2,4-Decadienal 2.023a 0.894b 0.973b
24 63.833 (E)-2-Decen-1-ol 4.198a 2.193b 2.723b
25 68.893 2-Butylidene-bicyclo[2.2.1]heptane 2.153a 2.004a 0.961b
26 73.365 Acetoveratone 1.631a 0.268b 0.973¢
Total amount of volatile compounds® 163.423a 131.188b 101.629¢

*>*Means within a row with no common superscript differ (P<0.05).

YPeak indicates peaks on a figure 3.

PTotal amount of volatlle compounds was calculated with all peak detccted in a GC/MS.

Table 5. Shear force and total working force for shearing of gamma-irradiated Xwamegi during storage at 5°C

Irradiation dose (kGy)
Day
0 3 5
Shear force 0 2.72a 2.68a 2.65a
Kg) 60 2.32bx 2.43abxy 2.54ay
Total working force of shearing 0 5.84a 5.85a 579 .
(N/mms) 60 4.94bx 5.34by 573a

*»Means within a column with no common superscript differ (P<0.05).
*YMeans within a row with no common superscript differ (P<0.05).
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