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Storage Stability of Barleys Irradiated by Gamma-Ray
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Abstract

Physicochemical, microbiological, and sensory properties of barleys irradiated by gamma-ray at
1.2kGy, 10.1kGy, or 30.5kGy were investigated every 40 days during the storage at 25C and 50% relative
humidity. Moisture content of the irradiated barleys decreased but crude lipid content increased during
the storage. TBA values increased in proportion to the irradiation dose and to the storage period. In Hunter’s
color, L, a, and b values of 30.5kGy dose—irradiated barleys were higher than those of the non—irradiated
barleys right after irradiation and this trend continued during the storage. Numbers of mesophilic and
psychrophilic bacteria in the non—irradiated barleys and 1.2kGy dose—-irradiated barleys were higher than
those in the barleys irradiated at 10.1kGy and 30.5kGy during the storage. Numbers of yeasts and molds
in the irradiated and non-irradiated barleys were low and they did not greatly increase during the
storage. In sensory evaluation, acidic odor of the barleys was strong at the 10.1kGy and 30.5 kGy dose
irradiation but barley odor and humid odor were not significantly different among the groups depending

upon the radiation dose and storage period.
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Fig. 1. Moisture content in the gamma-irradiated barleys
during the storage at 25°C.
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Table 1. Crude libid content in the gamma-irradiated bar—

_.leys during the storage at 25°C (unit: %)

Days of Dose (kGy)
storage 0 1.2 10.1 30.5
0 0.67 0.64 0.67 0.67
40 0.56 0.73 0.67 0.55
80 1.13 1.24 091 0.61
120 0.70 0.73 0.99 0.68
160 1.02 097 0.72 0.36
200 0.77 0.65 0.73 091
240 0.73 0.78 0.85 0.93
280 0.92 0.82 0.89 0.93
320 0.83 0.87 0.87 0.83
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Fig. 2. TBA value in the gamma-irradiated barleys during
the storage at 25°C.
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Table 2. Hunter's color value of the gamma-~irradiated barley powder during the storage at 25°C
Dose Storage period (days)
Color
(kGy) 0 40 80 120 160 20 240 280 320
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05 HEL0M W05 AREIOE VIS BAH0IF BN G025 "UBL05' 3031
0 PLsr+008®  P040t061°  POS3006  CLODH00 PLIOF0I4 080008 0801008 08700 P207+005°
. 12 Ble7+012  B073t0150  080%026° 000007 PLOTH005  AL7rx009  PLe3to0s’  P087+0057  P2.10t008°
101 PL73+012°  A250t10f 0740060 PLI3T012° PL10+0167 AL&st00d  PL7r=006®  Yo0+000'  PLorr012”
N5 34040000 M23+020%  A2331008° 2434006 220014° SLe7005 3304008 "213+019° 3274012
0 Pragro1E  Gorro™  egrz021® 713+023 6015”0000 683+006° 6700107 68001
oo 120 Preo03e TR0 M23*032° “707x025" 7105020 b017£028'  730£000° 670L010°  713+028”
01 47402 MTE0IF PS03 M70:017 MTeT012 00T 77006 71040100 160010
M5 AR BTTE0I® 8530560 847012 MgTross PLaTx012  f8sE01®  ‘8m+0x’ "830+010"
Means* SEM, Each value was the average of triplicate determinations.
Means with different superscript are significantly different (p<0.05).
APDuncan’s multiple range test for irradiation dose level (column).
a-f- ' . .
Duncan’s multiple range test for storage period (row).
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Fig. 3. Psychrophilic microorganisms in the gamma- Fig. 4. Mesophilic microorganisms in the gamma-irrad-

irradiated barleys during the storage at 25°C.

iated barleys during the storage at 25°C.



]

1080

i

2
AL

- 7Zlulg}

Table 3. Sensory evaluation of the gamma-irradiated barleys during the storage at 25°C

Charac- Dose Storage period (days)
teristics kGy) 0 40 80 120 160 200 240 280 320
0 6.54 7.30 8.28 6.94 7.30 9.24 758 6.56 6.52
Barley odor 12 6.70 6.22 752 7.02 6.16 6.98 5.34 7.96 7.14
Y 10.1 5.84 820 438 8.26 6.68 718 6.16 7.60 7.14
30.5 7.32 9.92 882 7.90 8.00 9.26 6.86 7.60 6.88
0 6.26 7.88 5.30 BCq.74 6.50 7.06 3.14 490 5324
Acidic odor 12 450° 1032 504> “402° 402° 6760 346" 458" 612
10.1 11.42° 8.34% 756 A10.70° 8.80% 6.96% 362° 534° 5432
305 9.46 7.18 798  “Bg48 9.20 942 6.08 894 A9.72
0 6.04 5.20 6.40 764 744 7.40 416 798 5.84
Humid odor 12 6.20 898 6.72 432 552 824 328 6.90 6.38
10.1 954 796 6.42 10.30 6.82 758 438 6.68 7.34
305 9.32 7.32 802 6.50 9.93 9.48 6.50 892 9.08

Means with different superscript are significantly different (p<0.05).
A®Duncan’s multiple range test for irradiation dose level (column).

**Duncan’s multiple range test for storage period (row)..

Rated on the scale of 0~15cm with O=very weak, 15=very strong
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Fig. 5. Yeasts and molds in the gamma-irradiated barleys
during the storage at 25°C.
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