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Abstract

The radio-sensitivity of pathogens and the effect of irradiation on microbiological safety and mutagenicity of
meat products such as seasoned and cooked beef and ham were investigated. Samples were radiation-sterilized
-and inoculated at 107 cfu/g with each of the feur pathogens including Salmonella typhimurium, Escherichia coli,
Staphylcoccus aureus, and Listerig ivanovii. No viable cells of pathogens were observed in the sample irradiated
with 3 kGy. The Dy value of inoculated pathogens in seasoned and cooked beef and ham were 0.24~0.48 and .
0.39~0.45, respectively. Results of Ames test performed with non-irradiated and irradiated seasoned and cooked
beef and ham were both negative at the level of 625, 1,250, 2,500, 50,000, and 10,000 2 sample/plate,
respectively. Results indicate that low dose (2~3 kGy) irradiation is effective to emsure safety for seasoned and
cooked beef and ham with toxicological wholesomeness.
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G 958708 WA SxGE 37,4227 0] o] 2 (Byun and
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Ao AleH 457 WY v[HEL Listeria ivanovii
KCTC 3444, Salmonella typhimurium KCTC 1925, Escherichia
coli KCTC 1682 2 Staphylococcus aureus KCTC 19160]1, 3t
TP FstATY A EAY A ElKorean Collection for Type
Cultures, KCTC)ol Al 4 3ted Ao 2185ttt Pl A& &
A& L ivanovii, E. coli R S. aureus®] 73-F tryptic soy broth
9 tryptic soy agar(Difco, Laboratories, Sparks, MD, USA)E A}
L3193 S pphimurium nutrient broth 9 nutrient agar
(Difco, USA)E AME-8lGATh ool W HAMYREE E
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Bl x|2 L ivanovii= Palcam agar(Oxoid, Basingstoke,
Hampshire, England), S. typhimurium< Xylose lysine deoxy-
cholate agar(Difco, USA), E colix= Violet red bile lactose
agar(Oxoid, England) 2 S. auwreust= Baird Parker agar(Difco,
USA) i & 2183}t

Salmonella typhimuriuma 0|26t S3| S140] A
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& ¢ ¥ o EkEsiath EHlE dEE F5E2 vacuum
evaporator(EYELA N-11, Tokyo Nikakikai Co., LTD, Japan)&
olgele] e oggol 9 WA FRAY F $AAE
stlvt. Faxd Alge 24 & -70Ce dFISW-
NF-300, Samwon Freezing Engineering Co., LTD, Korea)o)| 4]
BakeleA Al AHgadct.
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ZH4E A2 9T 55 L b2 AFe gl 2AF Aoz 2AIE A9 ol A2HA gger Be A3
of W BAA uPE Ao FIE el A= Table 7ol EE Listeria ivanoviiz= 3 kGy2| A& ME A4 24
1~49} 2o}, J2 7] 3 3o HFd 4579 nd=S ARt Froll Tto] 2.78 log AEH AT Aziz $(2002)2 A5
107 logi cfvge] #5428 Jebdl. Salmonella typhimuriume) A FAofEsE 8, B3 2 beef burgerel] 3t SHTE
A B Hurle] HEHo] Akl 2AIGE A9 | kGy2  2AE A3 247} 4.9x10°, 2.1x10° 2 43x10%] AEH )0
ZAE 7BF 4 logB =] T4 AAE HH oM 2 kGyE £ o b 2AL 8 elo] AR gol B wmEAA Fare] Wt

A A ol AEEA gotort LI kGyE RAME B AWE A3 50kGyR 2eMd 2AE 39 F4E 2~3
A9 ol HEH R ¥Ut}. Escherichia coli®] 73-% 5-& 4] log cycle & =7} ZFa3td 5L, 2ok 5.0 kGy <t 20 sec wlo]
a7lelE 2 kGyE ZAE RS AS o] AEHX ggloyt AR fojBE #HEd B vBES AEHR FUvia B

44 71210l Agel] we) Fe] 24jo] HASUTh Sphplo- I
coccus aureusE B2 4 517] L dHof| HE23W-E H$ 3 kGy 2l 22z 2 e HEE HYA vl Ee] A T

Table 1. Effect of irradiation on growth (log CFU/g) of Salmonella typhimurium (KCTC 1925) in animal originated materials
during storage at 20T

Meat products

Irradiation
dose Seasoned and cooked beef Ham
(kGy) 0 hr 8 hr 24 hr 0 hr 8 hr 24 hr
0 7.53+0.07 7.31+0.12 7.80£0.15 7.2540.33 7.30+0.15 7.36+0.07
1 3.2140.29 3.58+0.08 4.21+0.10 5.70+0.01 5.89+0.16 6.10+0.14
2 ND" ND ND 3.4240.25 3.9120.09 4.40+0.09
3 ND ND ND ND ND ND

" Viable colonies were not detected at detection limit < 107 CFU/g.

Table 2. Effect of irradiation on growth (log CFU/g) of Escherichia coli (KCTC 1682) in animal originated materials
during storage at 20T

Meat products

Irradiation
dose Seasoned and cooked beef Ham
(kGy) 0 hr 8 hr 24 hr 0 hr 8 hr 24 hr
0 7.80+0.17 8.12+0.03 8.530.27 7.71+0.27 7.64+0.06 7.08+0.25
1 4.34+0.05 4.69+0.17 4.60+0.18 5.59+0.32 5.53+0.02 5.66+0.34
2 ND" 3.38+0.01 3.24+0.09 3.79+0.12 3.94£0.23 4.27+0.25
3 ND ND ND ND ND ND

" Viable colonies were not detected at detection limit < 10° CFU/g,

Table 3. Effect of irradiation on growth (log CFU/g) of Staphylococcus aureus (KCTC 1916) in animal originated materials
during storage at 20T

Meat products

Irradiation
dose Seasoned and cooked beef Ham
(kGy) 0 hr 8 hr 24 hr 0 hr 8 hr 24 hr
0 7.86+0.11 8.26+0.23 8.02+0.01 7.96+0.21 8.00+0.36 8.22+0.04
I 4.97+0.04 5.3640.12 5.16£0.02 5.4540.05 5.30£0.15 5.36+0.07
2 3.23+0.08 3.47+0.10 3.15+0.21 3.51+0.14 3.58+0.04 3.64+0.03
3 NDI) ND ND ND ND ND

" Viable colonies were not detected at detection limit < 107 CFUjg.
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Table 4. Effect of irradiation on growth (log CFU/g) of Listeria ivanovii (KCTC 3444) in animal originated materials during
storage at 20°C

Meat products

dl(l;r;(_h?l:g;) Seasoned and cooked beef Ham
0 hr 8 hr 24 hr 0 hr 8 hr 24 hr
0 7.40+0.12 7.39+0.18 7.44+0.13 7.89+0.21 7.59+0.26 7.71+0.15
1 5.19+0.02 5.2540.10 5.22+0.25 5.20+0.62 4.89+0.02 5.29+0.16
2 3.90+0.17 4.14+0.07 4.36£0.16 3.62£0.04 3.49£0.10 3.78+0.10
3 ND" ND 2.78+0.05 ND ND ND

Y Viable colonies were not detected at detection limit < 107 CFUlg,

He 2R A Table 59 2} Be Hmslo) A=d 054, 061, 044 2 037 kGyS VeEltia Baskgrh
HAN v|AEL L ivanoviio] 0483 717 7pAdo] e A
oz Jyepgten die Z- S nphimuriume] 0452 7444 Salmonella typhimurium S3|&%i%{0| Y
°f S& Ao VBRI, Yook S(198)E 4 28N goby 24w zAE Be A7 2 9 Ao
BAe] WA HedE B coll, S gyphimurium, V. o 530 Salmonell typhimurium TA98 2 TA1009] th3t B
parahaemolyticus, S. aureus L L. monocytogenes= 232t 0.32, Sqivo] Fetrs 248 Anl Table 63} 2tk A&l A}
Table 5. Radi s (o ) 29 2 F3o] AFFE 1.0~1.8 x107/mL $30|91t}. A
S oorganioms mocued t0 il ognatca VP A7HE A9 A e A% A 9
materials 3+ S. typhimurium TA98 2 TA100 FF5 o|- &8 B &
prm———— _ . ol 1@ &+ A7} Fro) uhe Bl Petge F7)
materials Food-born microorganisms Dyg-value 2 ¥olA] gt} dnldo s Sdwo|dAge] B L 24
Escherichia coli 0.27:0.01 EHJZ—? EARo] Ftpo] 2u) o] 49l 45 PR dte
Seasoned and Staphylococcus aureus 0.37£0.01 2 Ao el 2AME AR B 2ALSEA] @2 Al
cooked beef Listeria ivanovii 0.48+0.01 ‘3“ slod A FroA BEAE fdehr] 2 A& Kol gl
Salmonella typhimurium 0.24+0.02 A ZAb] g 290 94 fle ZeE dddth
Escherichia coli 0.43+0.01 Mittler (1979)= “J kAol tht ot ZAME F354d3H4
Ham Staphylococcus aureus 0.39:0.02 o= oMt RuFHEY oy & A3AAE X5
Listeria ivanovii 0.41£0.02 t}
Salmorella typhimurium 0.45+0.06
Table 6. Ames test results of mon-irradiated and irradiated animal originated materials”
Irradiation dose Materials Concentration No. of revertant colonies (His+) per plate
(kGy) (ug/plate) TA98 ( - 89) TA98 (+89) TA100 (-S9) TA100 (+S9)
10,000 25+3.5 38+2.8 285+7.1 233+14.1
5,000 29+7.1 48+4.9 290+0.7 237+12.7
S:Oa;i’;‘jdb:;‘s 2,500 32428 400.7 222492 285+14.8
1,250 18+4.9 28+2.1 247+9.9 245+12.7
0 625 20+7.1 34+2.1 205+12.7 231+7.1
10,000 16+4.9 28+3.5 239£17.0 237+42
5,000 29+7.1 27+4.2 225+12.7 241+0.7
Ham 2,500 27449 28+2.1 215£15.6 206+9.2
1,250 22+14 2142.1 158+0.7 194£9.9

625 25£0.7 29£5.7 192+3.5 184+17.0
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Irradiation dose . Concentration No. of revertant colonies (His+) per plate
Materials
(kGy) (ug/plate) TA98 (-S9) TA98 (+59) TA100 (-S9) TA100 (+S9)
10,000 26+0.7 65:6.4 234+11.3 28242.8
5,000 25+0.0 34+0.7 261£9.9 250+2.8
Seasoned and 2,500 25+14 43+6.4 208+0.7 258+11.3
cooked beef

1,250 2043.5 31+6.4 23745.7 286+1.4
" 625 15+1.4 30+1.4 168+7.8 19418.5
10,000 20+7.8 28+10.6 252+11.3 200+11.3
5,000 22+0.0 26+2.1 252+1.4 239+3.5
Ham 2,500 19+0.7 32+7.1 172£17.0 178+10.6
1,250 26+11.3 19£0.0 150+2.8 183+11.3
625 26+2.1 22+5.7 168+2.8 194+0.7
Negative control H,0 17+5.8 27+5.7 227+14.0 274%13.1

4-NQO* 415+13.3

N 2-AA? 537<10.1
Positive control 5
SA 602+14.4

2-AAY 997+4.4

D Value are the mean+S.D.

2 Abbreyiations: 4-NQO, 4-nitroquinoline-1-oxide; 2-AA, 2-aminoanthracens; SA, sodium azide.
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