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Inhibitory Effect of Radish Juice on the Mutagenicity and Its Characteristics
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Abstract

The inhibitory effects of radish juice on the mutagenicities of cigarette smoke condensate (CSC),
methanol extract of charred part of fried or broiled saury pike (MECS) and 2-aminofluorene (2-AF)
were examined by the use of Ames assay toward Salmonella typhimurium TA 98 strain. Radish juice
exhibited inhibition percentage of about 100, 100 and 87 on the mutagenicities of CSC, two kinds
of MECS and 2-AF, respectively. Except for juices of cabbage and leek, radish juice has inhibited
more effectively the mutagenicity of CSC than other fruit or vegetable juices studied. Inhibitory effect
of radish juice might be originated from the components with molecular weight above 50,000 and
decreased sharply in 5 min by heat treatment at 100C, but hardly changed at low and moderate
storage temperatures such as 4C, 10T, 25C and 35C for about 2 weeks. Precipitate obtained from
ammonium sulfate saturation from 30 to 80% had inhibitory effect on the mutagenicity of CSC. Extracts
from 3 bands of non-denaturing gel of 30~80% amnonium sulfate precipitate have exhibited the inhibi-

tory effects on the mutagenicity of CSC.
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Fig. 1. Smoking apparatus for the collection of main
stream cigarette smoke on the filter system composed
of two glass fiber filters and one polycorbonate filter
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Ammonium sulfate fractionation
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Fig. 2. Mutagenicity of CSC (a), two kinds of MECS b: fried, c: broiled) toward Salmonella typhimurium TA
98 in the presence(®@—®) or absence(a—a) of s-9 mixture CSC and MECS indicated cigarette smoke condensate
and methanol extract of charred saury pike (fried saury pike: b, broiled saury pike: C), respectively

Table 1. Inhibitory effect of radish juice on the mutagenicity of cigarette smoke condentsate(CSC), methanol
extract of charred saury pike(MECS) and 2-aminofluorene(2-AF) toward Salmonella typhimurium TA 98

Revertants/plate

G ice! Inhibition percentage(%)
+ radish juice"

Mutagens -
- radish juice

Spontaneous 45+ 8
CSC (400 ug/plate) 268+ 19
MECS
Fried saury pike(40 mg/plate) 315+ 63
Broiled saury pike (10 mg/plate) 700+ 20
2-AF (20 pg/plate) 5361+ 749

51+ 2

50+ 2 100
44+ 4 103
43+ 1 101
727+ 37 87

UAs inhibitory factor on the mutagens, radish juice was added
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Table 2. Inhibitory effects of the juices extracted from
some fruits and vegetables on the mutagenicity of
CSC

Samples Inhibition percentage
Radish 101
Onion 2
Dropwort 77
Sesame leaf 74
Cabbage 122
Green bean sprout 61
Red pepper 40
Wild rocambole 93
Crown daisy 86
Leek 110
Spinach 70
Piment n
Ginger 90
Carrot 7
Red cabbage 81
Pickpurse 83
Lettuce 75
Welsh onion 75
Cucumber 81
Persimmon 51
Apple 19
Potato 72
Sweet -potato 29
Chinese cabbage 10

URevertants per plate exceeded the level of those occured
by CSC

Table 3. Inhibitory effect of each fraction obtained from
ultrafiltration of radish juice using membranes of diffe-
rent molecular weight cut-offs on the mutagenicity of
CSC

Range of molecular weight

Inhibition percentage

> 50,000 114
50,000~ 30,000 0
30,000~10,000 1
10,000~ 1,000 0
1,000~ 500 10

< 500 6
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Fig. 3. Change of inhibitory effect of radish juice on
the mutagenicity of CSC with heat treatment at 100
°C
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Fig. 4. Change of inhibitory effects of radish juices sto-
red at various temperatures on the mutagenicitiy of
CSC
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Table 4. Inhibitory effect of each fraction obtained from ammonium sulfate saturation of radish juice on the
mutagenicity CSC

Total protein content” Amount of protein used

Ammonium sulfate fractionation Inhibition percentage

(mg/D) (pg/plate)
Crude radish juice 654 32.7 103
Precipitate obtained by 0~30% saturation 24.5 12.25 19
Precipitate obtained by 30~80% saturation 403.0 2015 94
Superantant obtained by 80% saturation 1.7 0.85 24
UInitial volume of radish juice was 1000 m/
2 @
Spontaneous weem
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Fig. 5. Non-denaturing PAGE of precipitate obtained
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from 30 to 80%. Arrows indicated the bands exhibiting
the inhibitory effect on the mutagenicity of CSC
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