J. Korean Soc. Food Nutr.
21(2), 143 ~148(1992)

FFod FA FH IR

B11} 4-NQOO| Cist &M AT

shEHHo| &1}

olZY - B’ - o]53|
SACET AES Yt
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Abstract

The antimutagenic effects of green-yellow vegetables toward aflatoxin B1 (AFB1) and 4-nitroquinoline-1-ox-
ide (4-NQO) using the Ames assay system with Salmonella typhimurium TA98 and TA100 were studied.
Forty six to fifty percent of the methanol extracts of the vegetable samples inhibited the mutagenicity in-
duced by AFB1 in TA98 and TA100. Perilla leaf, lettuce, broccoli, crown daisy, water dropwort, small water
dropwort, red pepper, red pepper leaves, amaranth, spinach and radish root were significantly reduced the
mutagenicity of AFB1 (p<0.01). Whereas 25 out of 27 samples (93%) exhibited antimutagenicity toward a
direct mutagen of 4-NQO (p <0.01, 0.05). The samples which showed the strong antimutagenicity (>60%)
were cabbage, kale, lettuce, broccoli, mustard leaf, green red pepper, green sweet pepper, spinach,
amaranth, soybean sprout and immature pumpkin. The juices from the several samples also showed antimu-
tagenic activity toward AFB1. Cabbage, perilla leaf, small water dropwort and spinach reduced TA100 rever-
tants dose dependently in the range of 50~500ml/plate, however, cucumber and carrot showed little effect.
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Table 1. Inhibitory effect of green-yellow vegetables on the Table 2. Inhibitory effect of green-yellow vegetables on the
mutagenicity mediated by aflatoxin B1 (1ug/plate) mutagenicity mediated by aflatoxin B1 (14g/plate)
in Salmonella typhimurium TA98 in Salmonella typhimurium TA100

A] &(Sample) Revertants / plate Inh:‘t;igion A] ®.(Sample) Revertants / plate Inh(Ll/)i)tion
o ()
E-70 Y (Perilla leaf) 376+23" 61** E-78 9 (Perilla leaf) 1891194 24*
vl 3=(Korean cabbage) 830+85' 9 ) 3(Korean cabbage) 2086+ 244" 15
o}ulj (Cabbage) 9824129 - oul) 3=(Cabbage) 2574+158' -
Al d(Kale) 677 +3" 27 A o (Kale) 2263161 7
ALA] (Lettuce) 374+50 61+ £} %) (Lettuce) 1446+3' 43**
H 2 22 (Broccoli) 386+17' 59** H_2 23} (Broccoli) 2123+142 13
A2 2 (Celery) 9584163 - Az g](Celery) 23364250 4
Zk(Mustard leaf) 884+131?2 - ZF(Mustard leaf) 688+912 50**
4:7}Crown daisy) 289+6' 70** 2:7HCrown daisy) 2128495' 13
v]L} 2] (Water dropwort) 230+33° 71 u] v} 2] (Water dropwort) 3161+23° 61**
Ev| 2] (Small water dropwort) 202 +6° 75%* Eu| }2}(Small water dropwort) 3314128 58**
3% 31.3(Green red pepper) 735+151" 20 £ 31.3(Green red pepper) 1819+47' 274+
£-2 113(Red pepper) 776+13* 56** -2 313(Red pepper) 600+22¢ 69**
3.3 (Red pepper leaves) 275+27¢ 86** 2.3 (Red pepper leaves) 343 +35¢ 86**
¥ w}(Green sweet pepper) 819191 M ] 9}(Green sweet pepper) 2208+8' 10
H-Z(Leek) 989+233' - B3 (Leek) 2199+13! 10
A& ] (Spinach) 72117 22 AlgZ| (Spinach) 1868+37" 25**
H] E(Amaranth) 93+1° 89** d] Z(Amaranth) 166+5° g7**
F1}-E-(Soybean sprout) 534+128' 43* Z 2 Pumpkin) 611+89° 3
Z3HPumpkin) 622+7° 17%* of) & 8HPumpkin, immature) 2249+146' 8
off &4} (Pumpkin, immature) 1147 +190' - 2.9])(Cucumber) 2251+145" 8
2.0](Cucumber) 493+2' 47%* .3-=HSweet potato) 2131428 13
7}A](Egg plant) 8121208 - 3-(Carrot) 2427 +45' -
I eHSweet potato) 57678’ 38* F(Radish root) 1639116’ 35%*
F2(Carrot) ' 856+59' - = 3 (Radish leaves) 920459’ 29*
-(Radish root) 529+155' 43** -4 (Burdock) 23561+69' 3
F 3 (Radish leaves) 790+ 65% -
2 o] (Burdock) 825+152' 10 1524255 2423+194, *141+£11;51233+12, °*114+4;
. 632+21, *144+5; 1597+112, *113+15; 1236+78 (The

'25+2;914+152, 232i3~; 756£23, 22+3; 714113,
‘46+4 ; 1689+13, 521+4 ; 688+69 (The first values are
spontaneous reverants / plate and the seconds are revertants /
plate from the control of aflatoxin B1)

*Significantly different from the control at the p<0.05 level
**Significantly different from the control at the p<0.01 level
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first values are spontaneous reverants / plate and the seconds
are revertants / plate from the control of aflatoxin B1)
*Significantly different from the control at the p<<0.05 level
**Significantly different from the control at the p<0.01 level
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Table 3. Inhibitory effect of green-yellow vegetables on the
mutagenicity’ induced by 4-nitroquinoline-1-oxide
(4-NQO, 0.25.g/plate) in Salmonella typhimurium

TA100

A & (Sample) Revertants / plate  Inhibition
(0/0)

E 78 Y (Perilla leaf) 1264 +73" 32+
ull 3=(Korean cabbage) 1414438 23%*
oFul 3(Cabbage) 821469 60**
FoFull 3(Cauliflower) 995+£10" | 49%
Al d(Kale) 824+129' 60**
4} (Lettuce) 532+35 78**
H 222 (Broccoli) 621+7" T2x*
A2 2] (Celery) 1243 +£150' 34
ZHMustard leaf) 599+ 252 65**
2 7}{Crown daisy) 1045457 46%+
v]1} 2] (Water dropwort) 1091 +55° 2
E-7]}2](Small water dropwort) 1010+98° 10
X 323(Green red pepper) 35910 89**
2.3<(Red pepper leaves) 903+94¢ -
=] %(Green sweet pepper) 470199 82**
3 (Leek) 1261+78' 32**
A} 2= (Spinach) 696+ 137" 68**
8] E-(Amaranth) 170+25° 92%*
F1}-E(Soybean sprout) 276+ 46' 94**
of} 3 8HPumpkin, immature) 708+131" 67**
2.0](Cucumber) 989+127° 49**
I7=HSweet potato) 1503 +64' 17**
=ZZ(Carrot) 1292 +48' 31>
-(Radish root) 1092+73" 43+
A (Radish leaves) 773+67 51
%$-¢4 (Burdock) 1445+31' 271>+
< (Chard) 952454 12*

17411 ;1783+78,%150+8 ; 1419451,°77+10; 1113+
32,*104+10 ;5 868+20, 88+7 ; 107248 (The first values
are spontaneous reverants / plate and the seconds are rever-
tants / plate from the control of 4-NQO)

*Significantly different from the control at the p<0.05 level
**Significantly different from the control at the p<0.01 level
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Fig. 1. The effect of the juices from various green-yellow veg-
etables on the mutagenicity induced by aflatoxin B1
(0.5ug/plate) in Salmonella typhimurium TA100.
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