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Studies on Antimutagenic and Lipotropic Action of Flavonoids of Buckwheats
-Desmutagenic Activity of Buckwheat Leaf Extracts-
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Abstract

In spore rec-assay using B. subtillus H17 {rec™) and M45 (rec”), the ethano! extract of buckwheat leaves show-
ed antimutagenicity in condition of low concentrations, but its did comutagenicity in condition of high conce-
nirations. in Ames test, the ethanol extract of buckwheat ieaves reduced the mutagenicity of N-methyl-N'-

nitre-N-nitroseguanidine (MNNG), benzo (a)pyrene (B(a)P},

2-amino-fluorene (2AF), and 3-amino-1,4-dime-

thyl-5-H-pyride (4,3-b) indol (Trp-P-1) in Salmenella typhimurivm TA98 and TA100. The ethano} extract was fi-
actionated by hexare, ethylacetate, butano] and water. Among them, hexane fraction showed the highest inh-
ibition rate on the mutagenicity of B (a)F, and so did chioroform fraction on the mutagenicity of MNNG in 5.
typhimurivm TA98 and TA100. To elucidate the antimufagenic mechanism of the ethanol exiract, it was mixed
and co-incubated with various mutagens, 9 mix, and the bacteria with different experimental orders and
different reaction times. The ethanol extract did not affect reversion rate of pre-mutated §. fyphimurium,
However, when the ethanol extract was added to the mutagens before their interaction with S. typhimurium, it
reduced the mutation rate to 152+12~273118 colonies/plates in case of MNNG, and 135+13~195+10
colonies / plates in case of B ()P, showing strong desmutagenic activity.
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0 0 8
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Inhibitory effect of ethanol extract from buckwheat le-
aves on the mutagenicities by B (@)P, 2AF, Trp-P-1 and
MNNG in spore rec-assay.
@ @ MNNG (20ug/disc),

¢ @ Trp-P-1 (20ug/disc),

Fig. 1.
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Table 1. Mutagenicity of ethanol extract from buckwheat
leaves in Salmonella typhimurium TA98 and TA100
Pose without 59 mix ) with 59 mix
(ug/plate)  1a95  TAT00 TA98  TAT00
0 3243 142+ 9 3543 145+ 9
200 38+4 31+ 8 33+2 143+ 10
400 342 139110 375 149+ 13
800 38x4 143+ 7 414 1444 12
1600 39x6 145411 4316 1524117

Spontanecus revertanis TAS8 304+ 4 TAT00 136410
"Each value represents the mean+SD of three plates
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Fig. 2. Effect of ethanol extract from buckwheat leaves on the
mutagenicities of B (a)P, 2AF and Trp-P-1 in S. fyphim-
urivem TA98.
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fig. 3. Effect of ethanol extract from buckwheat teaves on the

mutagenicities of B(a)P, 2AF, Trp-P-1 and MNNG in §.

typhimurium TA100,
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Table 2. Eifects of solvent fractions from ethanol extract of buckwheat leaves on MNNG (0.5ug / plate) in Saimonella typhim-

urivm TA100
Dose .

(ug/ plate) Hexane CHCls EtOAC Butanol HO

Q 1235£50" 1210438 1251456 1201£40 1245459
200 398+12(74.9% 199+11192.5) 1854 £80(163 728+20145.5) 1660476 (147 )
400 499+15(65.8) 124 £12(99.4) 716+56( 47.2 557£17(59.4) 978+45( 23.0)
800 316+11(82.2) 144+181(97.6) 336+21( 8BO.7) 594+ 14 (56.6) 484x+20{ 67.5)
1600 247 +12(88.4) 168+ 21 195.4) 288+12( 84.9) 561+19{(59.00 375x19( 77.1)

Spontaneous revertants 118 +£10

*Each value represents the mean 5D of three piates * The values in parentheses are the inhibition rate (%)
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Table 3. Effects of solvent fractions from ethanoi extract of buckwheat leaves on B(a)P (10ug/ plate) in Salmonella typhimurium

TA100
Dose . Hexane CHCly FtOAC Butanol H20
{ug/piate)

4] 487 107" 50721 47523 51023 485425
200 24512 (64.5) 24117 167.3) 310419 (457} 3982010 8.1) 470250 D
400 18311 (87.00 20016 4(77.7) 353+£22(33.6) 36817 (35.6) 460417 { 1}
800 115412 (99 17317 (84.5) 30921 (45.7) 342114 (42.2) 377420 (28.3)
1600 T41412{(92) 17712 (83.5) 249412 (62.2) 314+29(49.2) 293+19 (51.00

Spontancous revertants 12310
"Each vaiue represents the mean =50 of three plates  ?The values in parentheses are the inhibition rate (%)

Tabie 4. The aniimutagenicity on addition of sample after mu- Table 5. Yhe antimutagenicity on addition of bacteria after
tagen, hacteria, or 59 mix with reaction time on the mutagen, sample, or 59 mix with reaction time on
microbial mutagenicity in §. typhimurium TA 100 the microbial mutagenicity in §. fyphimurium TA 100

Reaction MNNG (0.5u8/ plate) B (@)f (10ug/plate) Reaction MNNG | ‘B_Syg/piate (“ (TOyg/_Plate)

Umelmin) cryde ext.* Hexane Fr** Crude ext. Hexane Fr. dmelmind " e exis Hexane Fr#* Crude ext. Hexane Fr.

0 885+35"  §8%x 42 39732 376x 9 0 1861157 24112 167+13 163+ ¢
ic 58242 asb+e 48 338221 37T ETG 0 152=12 273438 160412 162£10
23 87022 859+ 50 347235 376+13 25 16712 246+10 167£13 135413
35 86H+42 853+ 34 356418 38824 35 2068+12 216=14 19511 158£24
45 855436 &47 4141 375440 37317 45 21476 247 111 177+ 14 154217

Spontanecus revertants 129+ 10
*Each value represents the mean £50 of three piates.

*ext, @ extracis

Ky

: Fraction

Spontanecus revertants 12710
"Each value represents the mean =50 of three
*ext. @ extracts **Fr @ Fraction
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