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Abstract

Gamma irradiation was applied to pork for improving its hygienic quality and evaluating its possible
genotoxicity. The effective dose of irradiation was 3 kGy in pork for the sterilization of all contaminated
microorganisms tested. After 8 weeks of storage at 5°C, no growth of microorganisms except for psychrophile
and total aerobic bacteria was observed in the more than 3 kGy irradiated pork. The genotoxicity of high
dose irradiated pork(30 kGy) was evaluated by Salmonella typhimurium reversion assay, chromosomal
aberration test and in vivo micronucleus assay. The results were negative in the bacterial reversion assay
with S. typhimurium TA98, TA100, TA1535, TA1537. In chromosomal aberration tests with CHL cells and
in vivo mouse micronucleus assay, no significant difference in the incidences of chromosomal aberration
and micronuclei was seen between nonirradiated and 30 kGy irradiated porks. These results indicate
that 30 kGy irradiated pork did not show any genotoxic effects under these experimental conditions.
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Table 1. Effect of gamma irradiation on the inactivation of microorganisms in pork (unit: CFU/g)

Microorganism Irradiation dose(kGy) :

0 0.5 1 3 5
Total bacteria 1.1x10% 3.0x10° ND? ND ND
Psychrophile 53%10° 38%10° 50%10° ND ND
Listeria 32%10° 1.8%10° ND ND ND
Coliforms 38%x10° ND ND ND ND
E. coli ND ND ND ND ND
Salmonelia ND ND

YEach value represents the mean of triplicate determinations.

IND: not detected.

ND ND ND
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Table 2. Effects of gamma irradiation on the growth of microorganisms in pork during storage at 5°C

(unit: CFU/g)

Irradiation

Storage period (weeks)

dose(kGy) Microorganisms 0 2 2 3
Coliforms 38x10>Y 14x10° 28x10° 1.4% 107

E. coli ND? ND ND ND
0 Salmonella ND 2.7x10° 3.8x10" 9.3x10°
Total bacteria 1.1x10* 5210 9.2x10° 7.7%10
Psychrophile 53%10° 26%10° 6.6 10 1.2%10°
Listeria 3.2x10° 15%10° 8.7x10* 33x10°
Coliforms ND 1.0% 10? 25x%10* 2.0%10°

E. coli ND ND ND ND
05 Salmonella ND ND 35%10° 46x10*
Total bacteria 3.0x10° 43x10* 85%10° 6.3%10
Psychrophile 38%10° 12x10° 33x10° 25%10°
Listeria 1.8%10° 50% 10" 3.7%x10° 75%10°
Coliforms ND ND 1.1x10° 19x10°

E. coli ND ND ND ND

1 Salmonella ND ND ND ND
Total bacteria ND 7.3%10° 46x10° 57%10°
Psychrophile 5.0 10° 2.3x10° 57%10" 6.4x 10°
Listeria ND 2.7x10" 17x10° 8.1x 10

Coliforms ND ND ND ND

E coli ND ND ND ND

3 Salmonella ND ND ND ' ND
Total bacteria ND 1.2x10' 7.3x10° 29%10°
Psychrophile ND 0.6x10' 2.8%10° 4.8x10*

Listeria ND ND ND ND

Coliforms ND ND ) ND ND

E.coli ND ND ND ND

5 Salmonella ND ND ND ND
Total bacteria ND ND 1.1x10 2.3%10°
Psychrophile ND ND 26x10° 1.8x10°

Listeria ND ND ND ND

YEach value represents the mean of triplicate determinations.

“ND: not detected.
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Table 3. Mutagenic effects of gamma irradiated pork at 30 kGy

Conc.

No. of His+ revertants per plate

Test compound S-9 mix
(mg/plate) TA98 TA100 TA1535 TA1537
Pork (control) 83 + 16+ 2V 149£15 24+ 1 5% 1
2.8 + 2+ 3 212+33 24+ 0 8+ 5
0.9 + 27+ 3 17219 28 7 15+ 5
0.3 + 2% 7 149+ 25 2+ 8 17+ 1
0.1 + 35+ 5 131+33 B+ 2 14+ 4
0 + 31+ 4 181+ 2 2%+ 8 13+ 0
83 14+ 2 92+ 3 13 1 7+ 1
2.8 - 18+ 9 186+ 1 43£22 6+ 1
0.9 - 30t 6 123£15 30x 6 1813
0.3 - 19+ 5 120+ 8 32+ 2 16+ 6
0.1 2+11 131+ 3 29+ 6 14% 8
0 - 2+ 8 187+12 21+ 4 11+ 3
Pork (30 kGy) 8.3 + 15 3 139%58 11+ 5 6% 6
2.8 + 18+ 1 147+ 5 19+ 1 9+ 1
09 + 24+ 5 158+ 8 17+ 4 10+ 0
0.3 + 22+ 3 112+ 4 2+ 6 9+ 4
0.1 + 2+ 6 125+13 2%+ 5 15+ 4
0 + 31+ 4 131+ 2 2%+ 8 8+ 1
83 - 13% 8 179+31 23+ 5 8% 6
2.8 - 18% 1 201£35 39+16 7€ 1
0.9 - 17+ 1 17622 24+ 2 13+ 3
0.3 - 25+11 155+ 9 19+ 2 17+ 8
0.1 - 2+ 4 125 9 21+ 6 14% 6
0 - 2+ 8 187+12 21t 4 11+ 3
2-AF? 0.01 + 2,323+88 1,056+249 ne” ne
2-AA 0.002 + ne ne 285+16 243+12
2-NF 0.01 - 1,532+23 ne ne ne
MNNG 0.01 - ne 1,138+28 786189 ne
9-AA 0.08 - ne ne ne 849+94

YEach value represents the meantSD of three

plates and expressed of revertant colonies per plate.

D9 -AF, 2-Aminofluorene; 2AA, 2- Aminoanthracene; 2-NF, 2-Nitrofluorene; MNNG, N-methyl-N'- mtrosogﬁamdme, 9-AA,
9-Aminoacridine were used as positive controls for the corresponding strains. !

3)
Not examined.
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Table 4. Chromosomal aberration tests of 30 kGy irradiated pork using a Chinese hamster lung cell line"
Concentration with(+) or
Treatment without(-) S-9 ctg ctb cte csg csh cse nor Total
(mg/nl) )
mixture
PBS - - 1 99 100
pork (30 kGy) 5 - 1 99 100
25 - 2 98 100
1.25 - 100 100
MMC 0.0002 - 13 5 14 3 1 70 100
PBS - - + 1 99 100
pork (30 kGy) 5 + 1 1 98 100
25 + 100 100
1.25 + 100 100
B(a)p 0.05 + 11 6 2 3 1 78 100

YpRS: phosphate buffered saline, MMC; mitomycin C, B(a)p: benzo(a)pyrene, ctg: chromatid gap, ctb: chromatid breakage,
cte! chromatid exchange, csg: chromosome gap, csh: chromosome breakage, cse: chromosome exchang, nor: normal.
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Table 5. Frequency of micronuclei from marrow in mice
treated with 30 kGy~irradiated pork

Test Dose No. of MNRET/1,000
compound (mg/kg) mice tested RET"
DW. 5 31%14°
pork (30 kGy) 2,500 5 24%08
1,250 5 46%+19
MMC? 05 5 26449

YMNRET: micronucleated reticulocyte, RET: reticulocyte.
Each value represents the mean*SD of three plates.
¥MMC: mitomycin C.
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