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Antimutagenic Effect of Kochujang (Korean Red Pepper Soybean Paste)
and Kochujang Ingredients in the Ames Test
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The antimutagenicities of methanol extracts from traditional and commercial kochujang
(Korean red pepper soybean paste) and their ingredients were evaluated in Salmonellaf
mammalian microsome assay system. The traditional kochujang showed higher antimu-
tagenic effects than the commercial one against N-methyl-N’-nitro-N-nitrosoguanidine
(MNNG) in the Salmonella typhimurium TA100, a base-pair substituted mutant strain.
Among the ingredients of the traditional and commercial kochujang, meju, koji and
glutenous rice powder (GRP) effectively reduced the mutagenicity induced by MNNG.
Aflatoxin B (AFB,) induced mutagenesis was also inhibited by the ingredient of tradi-
tional and commercial kochujang in the test strain of S. ryphimurium TA100. Anti-
mutagenic effects of meju for traditional kochujang was higher than those of koji for
commercial kochujang. GRP had strong inhibitory effects on the mutagenicity induced
by AFBi, however, red pepper powder (RPP) showed lower inhibition rate than the
kochujang. The antimutagenic effects of the kochujang ingredients against MNNG were
also observed in the S. typhimurium TA98 strain, a frameshift mutant tester. Meju, koji,
and GRP had the strongest inhibitory effects on the mutagenicity induced by MNNG.
The revertants of the S. typhimurium TA98 strain induced by MNNG was not decreased
when each of RPP, wheat flour, wheat grain and mustard for commercial kochujang was
added to the test system. Meju for traditional kochujang exhibited strong antimutagenicity
against AFB,, whereas mustard and imported condiment paste for the commercial kochu-
jang had comutagenic effects to the AFB;. These results indicate that meju, koji and GRP
seem to be the major antimutagenic components in kochujang.
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(0.5%), IM NADP (4%), 0.2M phosphate buffer
(pH 74) @ Bd5FE E¢3te] S9 mixture S = A
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Table 1. Effect of methanol extracts from two kinds of kochujang and their ingredients on the mutagenicity induced
by N-methyl-N"-nitro-N-nitrosoguanidine (MNNG: 0.4 pg/plate) in Salmonella typhimurium TA100

Revertants/plate (level of sample, mg/plate)

Treatment
1.25 2.50
Spontaneous 120 + 6
Control 935 + 19°
Traditional kochujang” (TK) 444 + 24% (61)° 385 + 117 (68)
Commercial kochujang” (CK) 644 + 25% (36) 537 = 5% (49)
TK ingredient:  red pepper powder 702 + 18° (29) 875 = 5° ()
meju” 346 + 25" (73) 279 + 158 (81)
glutenous rice powder 439 + 14% (62) 367 + 14° 70)
CK ingredient:  red pepper powder 830 + 14" (13) 930 + 14" (1)
koji® 625 + 19° (38) 515 + 15 (52)
glutenous rice powder 529 + 17" (50) 446 + 25° (61)
wheat flour 479 =+ 16% (57) 358 + 11° 72)
wheat grain 683 + 24 31 596 + 16° (42)
mustard 862 + 11° (9) 940 + 20° (-1
imported condiment paste 367 + 23" 70) 294 + 17 (80)

"Traditional kochujang prepared with glutenous rice powder and malt, Moonokrye Co.

PCommercial kochujang, Chungjungwon Co.
YSoybean: rice = 6 : 4

“Defatted soybean 100%

“The values are means of 3 replicates = SD

®The values in parentheses are the inhibition rates(%)

*“"Means with the different letters in same column are significantly different at the p<0.05 level of significance as

determined by Duncan’s multiple range test.
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Table 2. Effect of methanol extracts from two kinds of kochujang and their ingredients on the mutagenicity induced
by aflatoxin B; (AFBi, 0.5 pg/plate) in Salmonella typhimurium TA100

Revertants/plate (level of sample, mg/plate)

Treatment
1.25 2.50

Spontaneous 86 + 3

Control 1174 + 26°

Traditional kochujang” (TK) 566 + 23° (56)° 485 + 16® (63)

Commercial kochujang® (CK) 764 + 25° (38) 666 + 23° (47)

TK ingredient:  red pepper powder 682 + 20° (45) 888 + 17° (26)
meju’ 374 + 17" (74) 253 + 26' (85)
glutenous rice powder 617 + 18° (51) 516 + 31% (60)

CK ingredient:  red pepper powder 765 + 30° (38) 940 + 13° (22)
koji¥ 452 + 138 (66) 513 + 23% (61)
glutenous rice powder 691 + 10° 44) 586 + 25° (54)
wheat flour 915 + 23° (24) 846 + 16° (30)
wheat grain 672 + 26° (46) 543 * 157 (58)
mustard 466 + 29 (65) 387 = 9" (72)
imported condiment paste 568 + 238 (56) 454 + 18' (66)

!~SRefer to Table 1.

*“iMeans with the different letters in same column are significantly different at the p<0.05 level of significance as

determined by Duncan’s multiple range test.
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Table 3. Effect of methanol extracts from two kinds of kochujang and their ingredients on the mutagenicity induced
by N-methyl-N’-nitro-N-nitrosoguanidine (MNNG: 0.4 yg/fplate) in Salmonella typhimurium TA98

Revertants/plate (level of sample, mg/plate)

Treatment
1.25 2.50

Spontaneous 31 £ 37

Control 925 + 37

Traditional kochujang” (TK) 457 + 35° (52)° 387 + 30" (60)

Commercial kochujang® (CK) 652 + 29° (31) 564 + 21" (40)

TK ingredient:  red pepper powder 906 + 25" (2) 961 + 15° (—4)
meji” 300 + 258 (70) 240 + 23 (77)
glutenous rice powder 370 + 14 (62) 330 + 13 67)

CK ingredient:  red pepper powder 907 + 18* (2) 972 + 17° (-5)
koji®? 420 + 197 (56) 351 + 21" (64)
glutenous rice powder 422 + 257 (56) 397 + 13" (59)
wheat flour 890 + 21° (4) 726 + 22° (22)
wheat grain 941 + 21°(—2) 845 + 23' (9)
mustard 952 + 30° (—3) 891 + 11° (4)
imported condiment paste 547 + 29° 42) 474 + 13% (50)

'"~SRefer to Table 1.

*“’Means with the different letters in same column are significantly different at the p<0.05 level of significance as

determined by Duncan’s multiple range test.
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Table 4. Effect of methanol extracts from two kinds of kochujang and their ingredients on the mutagenicity induced
by aflatoxin By (AFB,, 0.5 ugfplate) in Saimonella typhimurium TA98

Revertants/plate (level of sample, mg/plate)

Treatment
1.25 2.50
Spontaneous 29 + 3
Control 856 + 41°
Traditional kochujang” (TK) 512 + 48" (42)° 369 + 43 (59)
Commercial kochujang® (CK) 919 + 46 (—-8) 764 + 29 (11)
TK ingredient:  red pepper powder 936 + 19° (—10) 691 + 26° (20)
meji’” 237 + 14% (75) 142 + 15 (86)
glutenous rice powder 647 + 37° (25) 284 + 20" 69)
CK ingredient:  red pepper powder 948 + 22° (—11) 730 & 23* (15)
koji* 565 + 20" (35) 358 + 26° (60)
" glutenous rice powder 759 + 28° (12) 321 + 18% (65)
wheat flour 858 + 33° (0) 479 + 16" (46)
wheat grain 887 + 44™ (—4) 695 + 34° (19)
mustard 1171 + 45" (=38) 1023 + 39° (—20)
imported condiment paste 1196 + 31° (—41) 936 + 16° (—10)

' “SRefer to Table I.

*"'Means with the different letters in same column are significantly different at the p<0.05 level of significance as

determined by Duncan’s multiple range test.
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