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Antimutagenic Effects of Different Kinds and Parts of Red Pepper/Powder
on the N-methyl-N’-nitro-N-nitrosoguanidine(MNNG)-Induced Mutagenicities

Sun-Mi Choi, Young-Soo Jeon, Keun-Ok Jung and Kun-Young Park

Department of Food Science and Nutrition, and Kimchi Research Institute,
Pusan National University, Busan 609-735, Korea

Antimutagenic effect of red pepper powder (RPP) produced in Korea depending on
the varieties and producing districts were studied against N-methyl-N’-nitro-N-nitro-
soguanidine (MNNG) in Ames test and SOS chromotest. The antimutagenic activities of
green pepper, red pepper and different parts of dried red pepper were also evaluated in
the same experimental systems. RPP samples exerted the different antimutagenicity
according to the varieties and producing districts in the Ames test using Salmonella
typhimurium TA100. Antimutagenicity was the highest in Myungpum RPP among
varieties and in Youngyang RPP among producing districts. In SOS chromotest, these
RPP also showed higher inhibitory effect than other RPP samples. The revertants of the
Salmonella typhimurium TA100 strain induced by MNNG were significantly decreased
when the extract of green pepper added to the test system. Inhibitory effect of the green
pepper on SOS response of E. coli PQ37 was higher than that of the extract from red
pepper and dried red pepper (DRP). Antimutagenicity was different according to the parts
of DRP. Seed had strong inhibitory effects on the mutagenicity induced by MNNG, while
pericarp showed low inhibition rate in the Ames test. In the SOS chromotest, the patterns
of antimutagenic effects were almost same as shown in the Ames test system. Seed in
DRP exhibited lower SOS induction factor than pericarp and placenta. These results
indicate that the variety and producing district of RPP differ the degree of the
antimutagenicity of the RPP. Green pepper rather than red pepper, and the seed in the
part of DRP have strong antimutagenicity.
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Table 1. Antimutagenic effect of methanol extracts from
varities and producing districts of red pepper powder against
N-methyl-N’-nitro-nitrosoguanidine (MNNG, 0.41ig/assay)
in Salmonella typhimurium TA100

Revertants/plate

Treatment (level of sample, mg/plate)

0.625 1.25
Spontaneous 103+7
Control (MNNG) 1263+34"*

Varieties

Daimyung 940+25° (28))  771+22° (42)
Myungpum 862+10° (35)  606+24% (57)
Chungyang 882+23° (33) 661+18° 52)
Johong 954+25° (27)  830:17° (37)

Producing districts

Youngyang 831+23Y (37)  559+15" (61)
Andong 86723 (34)  65217* (53)
Changnyoung 1002+28" (23) 868+19" (34)
Jongop 937+31™ (28)  741+18° (45)
Youngkwang 960+22™ (26)  842+23" (36)
Soonchang 950+18" 27 850+25" (36)
Jechun 970+26™ (25)  782+18" (42)
Koisan 903+27° (31) 66914 (51)
Leechun 831+16° (37)  608+13° (55)

UThe values in parentheses are the inhibition rates (%),
A™E *“Means with the different letters (capital or small
letters) in the same column are significantly different (p <
0.05) by Duncan’s multiple range test.
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Table 2. SOS response of methanol extracts (100ug/assay) from varities and producing districts of red pepper powder
against N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 40 ng/assay) in E. coli PQ37

-Galactosidase ([* Alkaline phosphatase (° SOS o
Treatment | @ i © /() induction Inhibition

0D420 Unit 0D420 Unit factor Tt (%)
Spontaneous 0.585 19.5 0.492 16.4 1.19 1.00
Control 1.164 38.8 0.496 16.5 2.35 1.97

Varieties
Daemyung 0.927 30.9 0.485 16.2 1.91 1.61 38
Myungpum 0.889 29.6 0.499 16.6 1.78 1.50 49
Chungyang 0.885 29.5 0.480 16.0 1.84 1.55 43
Johong 0.940 31.3 0.493 16.4 1.91 1.60 38
Producing districts

Youngyang 0.831 27.7 0.489 16.3 1.70 143 56
Andong 0.880 29.3 0.485 16.2 1.81 1.52 46
Changnyoung 0.969 323 0.491 16.4 1.97 1.66 32
Jungop 0.905 30.2 0.494 16.5 1.83 1.54 44
Youngkwang 0.948 31.6 0.489 16.3 1.94 1.63 35
Soonchang 0.978 32.6 0.492 16.4 1.99 1.67 31
Jechun 0.892 29.7 0.487 16.2 1.83 1.54 44
Koisan 0.877 29.2 0.495 16.5 1.77 1.49 50
Leechun 0.884 29.5 0.491 16.4 1.80 1.51 47

Table 3. Antimutagenic effect of methanol extracts from different growing stage (green and red peppers) of the peppers
and the dried red pepper” against N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 0.4jig/assay) in Salmonella typhimurium
TA100

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

Treatment
0.625 1.25 2.5
Spontaneous 100+6
Control (MNNG) 1011+31°
Green pepper 633+26° (41)” 524£13° (53) 331£19° (75)
Red pepper 842+24° (19) 729+19" (31) 782+25° (25)
Dried red pepper 831+24" (20) 717+27° (32) 845+26" (18)

DThe Var Nogkwang was cultivated in Milyang, Kyungnam province, Korea, “The values in parentheses are the inhibition
rates (%), *~¢ Means with the different letters in the same column are significantly different (p<0.05) by Duncan’s
multiple range test.
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Table 4. SOS response of methanol extracts (100pg/assay) from different growing stage (green and red peppers) of the
peppers and the dried red pepper” against N-methyl-N’- nitro-N-nitrosoguanidine (MNNG, 40 ng/assay) in E. coli PQ37

[“-Galactosidase ([') Alkaline phosphatase () . . SOS . Inhibition
Treatment [(BY(®) induction
ODuyo Unit ODuy29 Unit factor rate (%)
Spontaneous 0.602 20.1 0.413 13.8 1.46 1.00
Control 1.379 46.0 0411 13.7 3.36 2.30
Green pepper 0.873 29.1 0.413 13.8 2.11 1.45 66
Red peper 1.224 40.8 0.435 14.5 2.81 1.93 29
Dried red pepper 1.159 38.6 0.427 14.2 2.71 1.86 34

YThe Var Nogkwang was cultivated in Milyang (Kyungnam province)

Table 5. Antimutagenic effect of methanol extracts from different parts of the dried red pepper” against N-methyl-N’-
nitro-N-nitrosoguanidine(MNNG, 0.4ig/assay) in Salmonella typhimurium TA100

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

Treatment
0.625 1.25 2.5

Spontaneous 100+6

Control (MNNG) 1011431

Total red pepper 801+21° (23)” 605+13° (45) 654+20° (39)
Pericarp 929+24° (9) 860+26" (17) 879+31° (15)
Placenta 829+18° (20) 624+15° (42) 436+20" (63)
Seed 475+22% (59) 380+18" (69) 287+14° (80)

UThe dried whole red pepper was the product from Andong (Kyungbuk province), DThe values in parentheses are the
inhibition rates (%), " “Means with the different letters in the same column are significantly different (p<0.05) by
Duncan’s multiple range test.

Table 6. SOS response of methanol extracts (100pg/assay) from different parts of the dried red pepper” against
N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 40 ng/assay) in E. coli PQ37

[“Galactosidase ([!) Alkaline phosphatase () . . SOS . Inhibition
Treatment ) . /@) induction rate (%)
OD42o Unit ODuxo Unit factor
Spontaneous 0.602 20.1 0.413 13.8 1.46 1.00
Control 1.379 46.0 0411 13.7 3.36 2.30
Total red pepper 1.188 39.6 0.428 14.3 2.77 1.90 31
Pericarp 1.216 40.5 0.421 14.0 2.89 1.98 25
Placenta 1.095 36.5 0.429 14.3 2.55 1.75 42
Seed 0.840 28.0 0411 13.7 2.04 1.40 69

YThe dried whole red pepper was the product from Andong (Kyungbuk province)
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