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Microbiological Safety of Minimally Processed White Radish in
Modified Atmosphere Packaging Combined with
Irradiation Treatment
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White radish was minimally processed, packed with air, CO, (100%), and CO,/N, (25/75%), and irradiated at
0, 1, and 2 kGy, and its microbiological quality and pH were investigated during storage for 2 weeks at 4°C.
Irradiation significantly reduced total aerobic, coli-form, and lactic acid bacteria counts. Modified atmosphere
packaging (MAP) enhanced microorganism control during storage. Acidity decreased by MAP but was restored
during storage. Irradiation did not affect sample pH. Results show irradiation at 2 kGy combined with MAP
can enhance microbiological safety and quality of minimally processed radish.
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Table 1. Total aerobic bacteria (log CFU/g) of minimally
processed radish treated with modified atmosphere packaging
and irradiation during refriger ated storage”

Packaging  Irradiation Storage (weeks)
condition  dose (kGy) 0 1 2
0 432+040 452+031 398+0.03
Air 1 3.82+0.18 ND? 3.28+0.03
2 280t0.14 ND 3.04+0.05
0 530+0.01 486+0.11 453+0.32
COZ3) 1 339+012 387004 346+0.02
2 ND 254+0.08 254+0.08
0 504+0.80 4.92+0.02 450£0.28
CO,N,? 1 383+018 395007 358+0.03
2 ND 2741037 3.06£0.02

YMeans+ standard deviations.

AViable cell was not detected at detection limit <10 CFU/g.
9CO, 100%.

9CO, : N,=25% : 75%.
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Table 2. Coliform bacteria (log CFU/g) of minimally processed
radish treated with modified atmosphere packaging and
irradiation during refriger ated storage”

Table 4. pH of minimally processed radish treated with modified
atmosphere packaging and irradiation during refrigerated
storage”

Packaging  Irradiation Storage (weeks) Packaging Irradiation Storage (weeks) SEM?
condition  dose (kGy) 0 1 2 condition dose (kGy) 0 1 2
0 4681003 4.68+010 4.12+001 0 6.58 6.81 691 0.148
Air 1 4024003 327+005 3.02+003 A 1 6.45° 685 708  0.109
2 200+001 2631021 239+012 " 2 6.49 6977 699 0104
0 522+011 4.83+0.02 451+047 SEM 0051 0178 0103
co? 1 387+003 ND?  330+001 0 6.32° 682  680°F 0045
2 ND ND 239+0.12 09 1 6.31° 685 679 0057
0 433+004 563+007 3.98:+003 ? 2 630" 670" 679" 0046
CO,/N," 1 348+001 402+003 285+021 SEM 0067 0037 0039
2 ND ND 3.13+0.49 0 6.28" 682  690°  009%
D n - 6.30° 670° 679 0046
Means+ standard deviations. co 2/N24)

2Viable cell was not detected.
9CO, 100%.
ACO, : N,=25% : 75% at detection limit <10? CFU/g.

Table 3. Lactic acid bacteria (log CFU/g) of minimally processed
radish treated with modified atmosphere packaging and
irradiation during refriger ated storage”

Packaging Irradiation Storage (weeks)
condition  dose (kGy) 0 1 2
0 442+001 4.64+0.08 4.08+0.05
Air 1 335+024 3.02+0.09 346+054
2 248+0.14 215+021 2.00+0.01
0 476+0.02 4.38+0.11 3.28+0.03
C023) 1 ND? 296+0.05 239t0.12
2 ND 200+0.00 159t0.16
0 450+0.04 4.72+0.02 3.76+£0.02
CO2/N24) 1 361+0.01 355+007 277+0.10
2 ND 2.74+0.06 2.02+0.03

YMeans+ standard deviations.

AViable cell was not detected at detection limit <10? CFU/g.
9CO, 100%.

9CO, : N,=25% : 75%.
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YValues with different letter (a, b) within the same row differ
significantly (p<0.05).

AStandard error of the mean (n=6).

3CO, 100%.

4CO, : N, = 25% : 75%.
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