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ABSTRACT — Gamma irradiation at 20 kGy was applied to Kanjang (soy sauce), Doenjang (soybean paste),
Kochujang (hot pepper paste) and Chungkukjang for their possible genotoxicity. The genotoxicity of 20 kGy-irradiated
samples was evaluated by Salmonella tvphimurium reversion assay. The Salmonella tester strains included TA98,
TA100, TA1535 and TA1537 in the absence and presence of an exogenous metabolizing system (S9 mix). All
samples were negative in the bacterial reversion assay with S. typhimurium TA98, TA100, TA1535 and TA1537. The
results indicated that 20 kGy of gamma irradiation on water-soluble fraction of Kanjang, Doenjang, Kochujang and

Chungkukjang were not shown mutagenicity.
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Table 2. Revertant colonies in S. fyphimurium reversion assay with water-soluble fraction of nonirradiated and 20 kGy-irradiated
Kanjang

) Dose. Gamma No. of revertant colonies (His+) per plate
Test material S-9 T
(Lg/plate) irradiation TA98 TA100 TA1535 TA1537
Kanjang 10,000 - - 3616 174 £ 11 245 9+2
5,000 - - 33+4 16444 2342 10+3
2,500 - - 2943 173£8 23+5 6+1
1,250 - - 30+2 157+13 20+ 4 7+1
625 - - 28+1 143+ 17 2143 6+2
10,000 - + 30+7 164 + 13 26+ 1 122
5,000 - + 29+2 154+ 18 216 842
2,500 - + 31+4 163 £3 14+1 123
1,250 . + 26+ 1 16745 2643 “ 942
625 - + 32+3 155+ 6 16+4 8+1
10,000 + i 36+5 142+ 12 155 12+1
5,000 + 34+£3 155+ 10 2444 9+2
2,500 + . 39+7 14349 17+8 12+7
1,250 + - 32%9 174 + 11 19£3 n+2
625 + . 3542 159+ 19 20+5 10+6
10,000 + + 38+5 137+ 19 26+0 843
5,000 + + 3748 159 +27 29+7 9+6
2,500 + + 36+5 155+ 34 19+6 1+2
1,250 + + 38+3 147 £29 216 1247
625 + + 317 143 £25 1743 10+3
H,O - 33+2 161 £ 18 20+ 1 741
4NQO? 0.5 - 339 £ 46
SAY 0.5 - 395+ 62 231+ 51
9-AAY 50 - 723+ 101
2-AAY 0.4 + 149 + 26 193 + 31
2 + 187+4 90+5

Irradiation(20 kGy of Co-60 gamma-ray) was treated to the test material before extraction.

Each value represents the mean + SD of three plates and expressed of revertant colonies per plate.

94-Nitroquinoline- 1-oxide (4NQO), *’Sodium azide (SA), ¥9-Aminoacridine (9-AA) and >2-Aminoanthracene (2-AA) were used as positive
controls for the corresponding strains.
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Table 3. Revertant colonies in S. fyphimurium reversion assay with water-soluble fraction of nonirradiated and 20 kGy-irradiated
Doenjang

Dose. Gamma No. of revertant colonies (His+) per plate
Test material S-9 D
(ug/plate) Irradiation TA98 TA100 TA1535 TA1537
Doenjang 10,000 - - 39+4 172+ 18 25+7 7£2
5,000 - - 40+ 1 1846 23+4 9+2
2,500 - - 35+1 167+ 14 26+6 10£3
1,250 - - 33+5 142+7 2+5 8+1
625 - - 28+2 166 3 23+1 742
10,000 - + 40+6 167+7 25+ 10 8+1
5,000 - + 3842 21449 2616 14+1
2,500 - + 3545 179+ 12 19+38 10+4
1,250 - + 36+ 4 201+ 25 23+4 542
625 - + 37+3 165+2 21+5 6+1
10,000 + - 41+3 196 + 12 28+4 1142
5,000 + - 4342 184+9 29+3 6+3
2,500 + - 315 15717 23+4 9+4
1,250 + - 43+7 185+5 26+7 812
625 + - 46+ 4 169 + 4 3145 943
10,000 + + 44+6 194+ 16 3243 142
5,000 + + 3413 184 £ 15 24%2 13+1
2,500 + + 367 155+ 18 23+ 1 153
1,250 + + 26+5 175+ 22 27+4 1242
625 + + 38+9 184+ 13 25+2 13£5
H,0 - 32+4 147 £32 1845 7+6
ANQO? 0.5 - 423 + 46
SAY 0.5 - 365+ 62 312+51
9-AAY 50 . 723 £ 101
2-AAY 0.4 + 236+ 31 276+ 44
2 + 645+ 37 137 +21

Yrradiation (20 kGy of Co-60 gamma-ray) was treated to the test material before extraction.

Each value represents the mean + SD of three plates and expressed of revertant colonies per plate.

J4-Nitroquinoline-1-oxide (4NQO), *Sodium azide (SA), ¥9-Aminoacridine (9-AA) and ¥2-Aminoanthracene (2-AA) were used as positive
controls for the corresponding strains.

Table 4. Revertant colonies in S. gyphimurium reversion assay with water-soluble fraction of nonirradiated and 20 kGy-irradiated
Kochujang

Dose. Gamma No. of revertant colonies (His+) per plate
Test material S-9 ET)
(pg/plate) : [rradiation TA98 TA100 TA1535 TA1537
Kochujang 10,000 - - 38+5 172+ 13 29+8 741
5,000 - - 375 1705 25+4 4+£2
2,500 - - 2918 15312 20+ 8 123
1,250 - - 36+ 13 144+ 10 19+6 8+1
625 - - 34+4 16412 13£3 6Ll
10,000 - + 35+2 1718 24+4 103
5,000 - + 376 168+ 5 30+ 11 5+£2
2,500 - + 38+5 157+ 14 209 g8+3
1,250 - + 367 1416 173 T7+1
625 - + 21+ 10 142 £ 11 18+4 5£2
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Table 4. Continued

. Dose. Gamma No. of revertant colonies (His+) per plate
Test material S-9 URRT)

(ug/plate) [rradiation TA98 TA100 TA1535 TA1537

Kochujang 10,000 + - 38+3 167+ 1 29+2 9+2

5,000 + - 35+2 184+7 34+ 4 8+3

2,500 + - 314 149+ 9 25+1 614

1,250 + y 2942 184+ 10 2744 34

625 + - 28+3 1577 2442 742

10,000 + + 30+4 166+ 4 2343 8+3

5,000 + + 3815 172+ 7 243 7£5

2,500 + + 302 1663 161 8+2

1,250 + + 28+2 17+ 12 25+2 4+3

625 + + 37+5 188+ 10 2745 6+1

H,0 - 245 138+ 27 1243 5+1

ANQO? 0.5 - 512+36
SAY 0.5 - 437+ 52 472 + 48
9-AAY 50 - 627 + 84
2-AAY 04 + 356 + 42 474 + 28

2 + 337458 638 £ 85

Yrradiation (20 kGy of Co-60 gamma-ray) was treated to the test material before extraction,

Each value represents the mean + SD of three plates and expressed of revertant colonies per plate.

24-Nitroquinoline-1-oxide (4NQO), **Sodium azide (SA), ¥9-Aminoacridine (9-AA) and “2-Aminoanthracene (2-AA) were used as positive
controls for the corresponding strains.

Table 5. Revertant colonies in S. yyphimurium reversion assay with water-soluble fraction of nonirradiated and 20 kGy-irradiated
Chungkukjang

. Dose. Gamma No. of revertant colonies (His+) per plate

Test material S-9 D
(Hg/plate) Irradiation TA98 TA100 TA1535 TA1537
Chung- 10,000 - - 39+£3 170 £ 12 305 1242
kukjang 5,000 - - 40+ 8 161 £ 11 29+7 5t1
2,500 - - 4116 1866 27£3 812
1,250 - - 38%1 1592 22%3 71
625 - - 3417 1623 2012 6+2
10,000 - + 427 175£3 28+4 6£2
5,000 - + 4312 183£5 2613 5+1
2,500 - + 38+4 213x1 30£1 7x2
1,250 - + 412 132+ 11 25+5 712
625 - + 33+8 151+ 12 25+2 8+1
10,000 + - 39+3 182+ 13 2749 612
5,000 + - 4212 1577 39+£10 135
2,500 + - 43+3 149+ 15 315 9+4
1,250 + - 4216 175+9 32+9 8t 6
625 + - 31+4 177 £ 12 28+ 11 9+3
10,000 + + 41%5 178+ 6 33£12 10+3
5,000 + + 4412 15412 32+6 11£5
2,500 + + 407 1806 314 86
1,250 + + 35+3 143+ 4 27+ 11 712
625 + + 386 1597 373 8+ 6
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Table 5. Continued

) Dose. Gamma No. of revertant colonies (Hist) per plate

Test material S-9 )

(Lg/plate) Irradiation TA98 TA100 TA1535 TA1537
H,0 - 35+4 178 + 8 2245 4+2
4NQO? 0.5 - 267+ 63
sAY 0.5 - 379 + 48 468 + 49
9-AAY 50 - 612 £ 85
2-AAY 04 + 279 £ 37 365+25

2 + 384+ 53 578+ 75

Irradiation (20 kGy of Co-60 gamma-ray) was treated to the test material before extraction.
Each value represents the mean + SD of three plates and expressed of revertant colonies per plate.
Y4-Nitroquinoline-1-oxide (4NQO), ISodium azide (SA), ¥9-Aminoacridine (9-AA) and 92-Aminoanthracene (2-AA) were used as positive

controls for the corresponding strains.
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