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ABSTRACT - Toxicological safety on 20 kGy-gamma irradiated Kanjang (soy sauce), Doenjang (soybean paste),
Kochujang (hot pepper paste) and Chungkukjang (soy paste) was determined by SOS Chromotest. As the strain of
the SOS Chromotest, Escherichia coli PQ37 was used in the condition of presence or absence of an exogenous
metabolizing system (S-9 mix). Water extract or organic solvent extract was prepared from samples, concentrated
and tested by SOS Chromotest with S-9 mix or not. All irradiated samples were not different from non-irradiated
one in the bacterial assay maintaining the below 1.5 of IF(induction factor) values in the adapted dose of 10,000 pg/
assay. The results indicated that any mutagenicity was not observed in 20 kGy-irradiated traditional soybean

fermented foods.
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o] =2 AHAe VeREE H o]fo] Z7FET UTHY. Table 1. Yields of water extraction and organic solvent
olo] mWat B AejME MM ZA|ES SEjuet A extraction of non-irradiated and 20 kGy-gamma irradiated

Kanjang (soy sauce), Doenjang (soybean paste), Kochujang
xlz=0] 71AF =} ZZ]— =] 52 A ko] AMEke
T AR 2, 9, 2, Al el ARl 20 (hot pepper paste) and Chungkukjang (soy paste)

kGy= HEAIZE o) X/ Hrie] YO R Escherichia Trradiation dose (kGy)
coli PQ37 #5Z ©|83F SOS ChromotestE 343+ A7} - 5 -
= wysg Sample Water extraction Solvent? extraction
s Holghe (2/100g)" (g/100g)
| 0kGy 20 kGy 0 kGy 10 kGy
H
L Kanjang 252 283 - -
Doenjang 19.4 23.7 5.46 6.01
AlE, WA AL W AIESY XX Kochujang 22.8 27.8 3.05 3.83
AdA g 7V gz‘r &} H2HL HERE T2 7} Chungkukjang l16.1 18.6 4.24 5.35

FANE N e A £4719) WAES PAeI g dry basis
sja} AFgEI.0H, 7+ AlEE polyethylene A9 200 Solvent; chloroform:methanol=2:1
¥ QgEgslel Pehde ZARIC
A g A AR AU ARAY 7 ZARA kGy®] AHFEE 20 kGyd| ¥ FFAFS ¥=F sixch
ALY Co-60, 109 CiyS o83t H2o4 AlZHF | o] uf EXEES ER13}7] #3le] free radical dosimeterSt

Table 2. SOS induction in E. coli PQ37 by Kanjang in the absence and presence of an exogenous metabolizing system

Sample |g/assay S-9 mix B-gal" (unit) ap? (unit) Ratio IF"
D.W. - 4.81 19.90 0.24 1.00
0 kGy 10000 - 4.54 19.85 0.24 1.00

5000 - 4.10 18.71 0.22 0.91

1250 - 521 22.64 0.23 0.95

625 - 4.82 2035 0.24 0.98

323 - 4.54 19.90 0.23 0.94

20 kGy 10000 - 448 19.07 0.23 0.97
5000 - 4.60 19.93 0.23 0.95

1250 - 4.84 21.93 0.23 0.94

625 - 4.86 21.30 0.24 0.97

323 - 4.50 19.67 0.23 0.95

4-NQOY - 15.64 12.88 121 5.02
D.W. + 425 14.44 0.29 1.00
0 kGy 10000 + 3.73 13.00 0.29 0.97
5000 + 4.92 16.02 0.31 1.04

1250 + 4.78 15.14 0.32 1.07

625 + 4.16 13.77 0.30 1.02

323 + 4.46 15.48 0.29 0.98

20 kGy 10000 + 4.64 16.20 0.29 0.97
5000 + 4.08 15.00 0.25 0.92

1250 + 4.60 16.72 0.26 0.93

625 + 4.86 13.77 0.35 1.20

323 + 4.80 15.48 0.31 1.05

B(c)P” + 14.04 13.75 1.02 3.47

DB-gal; B-galactosidase

Yap; alkaline phosphatase

IF; induction factor

94.NQO; 4-nitroquinoline-N-oxide
SB(x)P; benzo(O)pyrene
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Table 3. SOS induction in E. coli PQ37 by Doenjang in the absence and presence of an exogenous metabolizing system

Sample  pg/assay S-9mix P-gal”(unit) ap®(unit) Ratio IFY  S9mix B-gal (unit) ap(unit)  Ratio IF
D.W. - 2.00 9.70 0.21 1.00 + 373 15.69 0.24 1.00
0 kGy 10000 - 3.1t 11.80 0.26 1.28 + 5.54 20.08 0.28 1.16

5000 - 2.83 11.76 0.24 1.17 + 5.14 18.49 0.28 1.17

1250 - 2.80 12.74 0.22 1.07 + 4.71 16.27 0.29 1.22

625 - 2.55 12.15 0.21 1.02 + 4.39 17.26 0.25 1.07

323 - 2.61 12.05 0.22 1.05 + 4.60 17.83 0.26 1.08

20 kGy 10000 - 337 13.10 0.26 1.25 + 5.18 21.64 0.24 1.01
5000 - 2.84 13.34 0.21 1.03 + 5.40 19.85 0.27 1.14

1250 - 2.36 9.97 0.24 115 + 4.94 19.48 0.25 1.07

625 - 2.56 11.83 0.22 1.05 + 4.97 19.29 0.26 1.08

323 - 2.62 12.19 0.21 1.04 + 4.54 17.82 0.25 1.07

DMSO - 1.39 7.30 0.19 1.00 + 2.81 14.09 0.20 1.00

0 kGy 10000 - 1.69 8.30 0.20 1.07 + 3.76 18.70 0.20 1.01
5000 - 201 8.63 0.23 1.22 + 3.56 17.63 0.20 1.01
1250 - 1.79 8.54 0.21 1.10 + 2.79 13.88 0.20 1.01
625 - 1.38 6.29 0.19 1.15 + 3.07 15.76 0.19 1.09
323 - 1.46 6.21 0.19 1.23 + 3.73 17.15 022 0.97
20 kGy 10000 - 1.90 9.26 0.21 1.08 + 371 19.13 0.19 0.99
5000 - 1.65 7.65 0.24 1.13 + 3.04 15.40 0.20 0.97
1250 - 1.70 7.90 0.22 1.13 + 3.02 15.00 0.20 1.01
625 - 1.57 7.32 0.20 1.13 + 3.05 14.30 0.21 1.07
323 - 1.59 6.90 0.22 1.21 + 3.68 16.96 022 L.09
4-NQO" ; 15.25 1375 1837  9.65 -
B(co)P” + 12.68 15.60 083 417

"B-gal; B-galactosidase

Yap; alkaline phosphatase

INF; induction factor

Y4-NQO; 4-nitroquinoline-N-oxide
SB(0)P; benzo(or)pyrene
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Table 4. SOS induction in E. coli PQ37 by Kochujang in the absence and presence of an exogenous metabolizing system

Sample pg/assay S-9mix P-gal”(unit) ap”(unit) Ratio 10 S-9mix B-gal (unit) ap(unit) Ratio IF
D.W. - 3.57 20.51 0.17 1.00 + 5.15 17.52 0.29 1.00
0 kGy 10000 - 4.67 20.00 0.23 1.34 + 5.89 19.65 0.30 1.02
5000 - 5.29 20.47 0.21 1.23 + 5.12 19.13 0.32 1.09
1250 - 429 20.10 0.21 1.22 + 5.84 18.78 0.31 1.05
625 - 4.57 20.28 0.23 1.29 + 5.26 19.80 027 090
323 - 4.87 20.86 0.23 1.34 + 5.02 17.87 0.28 1.06
20kGy 10000 - 4.93 20.67 0.23 131 + 5.40 17.96 030 102
5000 - 4.64 21.15 0.22 1.26 + 572 18.92 0.30 1.03
1250 - 4.53 20.47 0.22 1.27 + 5.50 19.12 029 098
625 - 439 19.44 0.23 1.30 + 5.36 18.99 028 096
323 - 4.76 21.31 0.22 1.28 + 4.88 17.64 028 094
DMSO - 2.05 10.39 0.20 1.00 + 3.47 15.17 0.23 1.00
0 kGy 10000 - 3.00 12.33 0.24 1.23 + 4.48 18.82 0.24 1.04
5000 - 3.29 12.80 0.26 1.30 + 3.22 13.23 024 106
1250 - 3.06 12.54 0.24 1.24 + 3.67 15.90 0.23 1.01
625 - 2.81 12.47 0.23 1.14 + 4.18 15.22 0.27 1.20
323 - 2.57 11.45 0.22 1.13 + 488 16.85 0.29 1.27
20kGy 10000 - 347 13.40 0.26 1.31 + 4.16 17.26 0.24 1.05
5000 - 321 12.27 0.26 1.32 + 2.76 11.00 0.25 1.10
1250 - 3.23 13.27 0.24 1.23 + 3.52 13.53 0.26 1.14
625 - 3.22 12.67 0.25 1.29 + 4.02 16.02 0.25 1.10
323 - 327 13.07 0.25 1.27 + 3.84 15.97 0.24 1.05
4-NQO” - 10.33 11.64 0.89 4.49 -
B(o)P” + 10.20 15.50 0.66 2.88

DB-gal; B-galactosidase

Jap; alkaline phosphatase

3)IF; induction factor

94-NQO; 4-nitroquinoline-N-oxide
YB(a)P; benzo(a)pyrene
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Table 5. SOS induction in E. coli PQ37 by Chungkukjang in the absence and presence of an exogenous metabolizing system

Sample  pg/assay S-9mix B-gal’(unit) ap”(unit)  Ratio IFY  S9mix B-gal (unit)y ap(unity Ratio IF
D.W. - 347 14.47 0.24 1.00 + 2.54 9.55 0.27 1.00
0 kGy 10000 - 6.33 23.89 0.27 1.11 + 472 16.00 0.27 1.12

5000 - 5.47 20.61 0.27 1.1 + 4.01 15.36 0.26 0.98

1250 - 4.87 17.49 0.28 1.16 + 391 15.41 0.25 0.96

625 - 4.47 17.47 0.26 1.07 + 393 14.83 0.27 1.00

323 - 4.47 17.80 0.25 1.05 + 3.30 14.37 0.23 0.87

20 kGy 10000 - 6.67 21.80 031 1.28 + 4.29 16.44 0.26 0.98
5000 - 5.80 20.47 0.28 1.18 + 4.06 15.61 0.26 0.98

1250 - 5.13 21.80 0.24 0.98 + 3.37 15.52 0.24 0.91

625 - 4.47 17.40 0.26 1.07 + 3.67 14.57 0.25 0.95

323 - 4.07 17.13 0.24 0.99 + 3.18 13.67 0.23 0.88

DMSO - 2.07 15.60 0.13 1.00 + 2.51 10.55 0.24 1.00

0 kGy 10000 - 2.87 16.80 0.17 1.29 + 3.31 14.88 0.22 0.94
5000 - 3.00 18.20 0.16 1.24 + 3.05 13.10 0.23 0.98

1250 - 3.07 18.80 0.16 1.23 + 2.64 12.57 0.21 0.89

625 - 2.80 18.70 0.15 1.13 + 2.61 10.89 0.24 1.00

323 - 2.60 17.20 0.15 1.14 + 2.60 10.79 0.24 1.01

20 kGy 10000 - 333 19.00 0.18 132 + 3.10 13.29 0.23 0.99
5000 - 3.20 19.40 0.16 1.25 + 2.59 12.84 0.20 0.85

1250 - 327 18.70 0.17 1.32 + 2.60 11.60 0.22 0.94

625 - 3.20 19.00 0.17 1.27 + 253 10.57 0.24 1.00

323 - 327 18.60 0.18 1.33 + 2.69 10.64 0.25 1.05

4-NQO" . 14.45 17.50 0.86 649 -
B(a)P® + 16.20 10.30 1.57 8.77

B-gal; B-galactosidase
Pap; alkaline phosphatase
IF; induction factor

4)4-NQO; 4-nitroquinoline-N-oxide

S)B(OL)P; benzo(a)pyrene
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