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Inhibitory Effects of Poturaca oleracea L. Extract
on the Mutagenicity of Various Mutagen

Kun-Pyo Choi, Seung-Won Jung, Eun-Jeong Kim, and Seung-Shi Ham
Division of Food and Biotechnology, Kangwon National University,

Chunchon 200-701, Korea

ABSTRACT

This study was performed to determine the effects of antimutagenicity of Porturaca oleracea L. in
Korea. In Ames test, the ethanol extract of Pofuraca olevacea L. inhibited mutagenic activity of
N-methyl-N’-nitro-N-nitrosoguanidine(MNNG), 4-nitroquinoline-1-oxide(4NQO), benzo(a)pyrene(B{a)
P) and 3-amino-1,4-dimethyl-5H-pyrido-(4,3-b)indole (Trp-P-1) in Salmonella tvphimurium TA9S and
TA100. But hot-water extract Poturaca oleracea L. only inhibited mutagenic activity of MNNG in Sal-
monella typhimurium TA100. On 4NQO, the ethanol extract 100~ 1,600ug /plate of Porturaca oleracea L,
showed a slight inhibitory effect of 13~48%, 4~47% in TA98 and TAI100, respectively, but on
MNNG, it showed higher inhibitory effect of 6~86% in TA100. And the treatment of 1,600.g /plate
of ethanol extract of Porturaca oleracea L. had strong antimutagenicity with 74 ~87% inhibition against
TA98 and TA100 induced by B(a)P and with 85~93% inhibition against TA98 and TA100 induced by
Trp-P-1. The ethanol extract was fractionated with ether, chloroform, ethylacetate, butanol and
water. Among them, most of the fraction except water fraction showed strong antimutagenicity ef-
fects against mutation induced by 4-NQO, MNNG, B(a)P and Trp-P-1. Chloroform fraction had
strong antimutagenicity with 91% inhibition against TA100 induced by MNNG, diethyl etherfraction
had strong antimutagenicity with 92%, 98% inhibition against TA98 and TA100 induced by 4NQO,
Chloroform fraction had strong antimutagenicity with 97% inhibition against TA100 induced by B(a)P
and diethy! etherfraction had strong antimutagenicity with 98% inhibition against both strain induced
by Trp-P-1, respectively.
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Table 1. Effects of ethanol extract of Porturaca oleracea L. on the mutagenicity of 4ANQO, B{a)P and Trp-P-1
Salmonella typhimurium TA98 Y

Concentration of ethanol Revertants /plate?( inhibition %)%
extract in DMSO (g /plate) 4NQOY B(a)P Trp-P-1
Spontaneous 142+10 132+12 128+9
Control 54214 185+12 604+13
100 490+14(13) 161+14(31) 322+14(59)
200 479+18(15) 144 +11(53) 286+14(67)
400 434+13(27) 120:12(84) 245+12(75)
800 458+12(21) 108+12(87) 175+19(90)
1,600 350+14(48) 108+14(87) 161 £13(93)

1) Mutagenicity was tested with S-9 mix

2) Each value represents mean +SD of triplicate plates.

3) The percentage of inhibition of mutagenicity by Porturaca oleracea L. ethanol extract
4) 4NQO 0.4.g /plate, B(a)P 10xg /plate and Trp-P-1 0.15.g /plate

Table 2. Effects of ethanol extract of Porturaca oleracea L. on the mutagenicity of 4ANQO, MNNG, B(«)P and
Trp-P-1 Salmonella typhimurium TALOQ

Concentration of ethanol Revertants /plate? (inhibition%)3
extract in DMSO (g /plate) ANQOY MNNG B(a)P Trp-P-1
Spontaneous 142+ 10 132+12 128+13 12910
Control 112614 111912 553413 457+13
100 1080+14( 4) 1055+14( 6) 331+14(52) 269+14(57)
200 1020+18(11) 608+11(51) 301 +£14(59) 337+14(37)
400 984+13(14) 371+12(75) 266 +12(68) 250+12(63)
800 806+12(33) 320+12(80) 260+19(69) 202+19(78)
1,600 659+14(47) 262 +14(86) 237+13(74) 178+13(85)

1) Mutagenicity was tested with S-9 mix

2) Each value represents mean + SD of triplicate plates.

3) The percentage of inhibition of mutagenicity by Porturaca oleracea L. ethanol extract
4) 4NQO 0.14g /plate, MNNG 0.454g /plate, B(a)P 10ug /plate and Trp-P-1 0.3.g /plate
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Table 3. Effects of hot-water extract of Porturaca vleracea L. on the mutagenicity of 4NQO, B(«)P and Trp-P-
1 Saimonella typhimurium TA9I8 V

Concentration of hot-water Revertants /plate? (inhibition%s)®
extract in water(ug /plate) ANQOY B(a)P Trp-P-1
Spontaneous 1309 128+8 144 +12
Control 599+14 189+10 603+13
100 568+12(7) 170+8(31) 598+18(1)
200 562+16(8) 168+11(34) 582+18(5)
400 542+18(12) 160+12(47) 584 +22(4)
800 520122(17 158 £6(50) 567 +£29(83)
1,600 506+10(20 155+14(55) 540+13(14)

1) Mutagenicity was tested with S-9 mix

2) Each value represents mean +SD of triplicate plates.

3) The percentage of inhibition of mutagenicity by Porturaca oleracea L. hot-water extract
4) 4NQO 0.4.g /plate, B(a)P 10xg /plate and Trp-P-1 0.15.g /plate

Table 4. Effects of hot-water extract of Porfuraca oleracea L. on the mutagenicity of ANQO, MNNG, B(a)P
and Trp-P-1 Salmonella typhimurium TA100 Y

Concentration of hot-water Revertants /plate? (inhibition%)%
extract in water (g /plate) ANQOY MNNG B(a)P Trp-P-1
Spontaneous 122+11 133+12 138+12 119+11
Control 1128 +34 1350+32 68018 48023
100 11024+24(3) 1200+34(12) 674+24(1) 440+14(11)
200 1042 +28(9) 1140+21(17) 660+14(4) 438+20(12)
400 1080+33(5) 480+12(71) 568+12(1) 430+18(14)
800 1022+22(11) 363+14(81) 580+29(18) 412 +18(19)
1,600 984 +14(14) 220+10(93) 540+ 23(26) 410+14(19)

1) Mutagenicity was tested with S-9 mix

2) Each value represents mean +SD of triplicate plates.

3) The percentage of inhibition of mutagenicity by Porturaca oleracea L. hot-water extract
4) 4NQO 0.1pg /plate, MNNG 0.45. /plate, B{a)P 10.g /plate and Trp-P-1 0.3xg /plate
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Fig. 2. Effect of solvent fraction of Porturaca oleracea L. ethanol extract on the mutagenicity of 4NQO in Sal-
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