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Antimutagenicity of the Gel-Filtrated Fractions of
Cabbage Juice on the Mutagenicity of Broiled Fish Meat

Hisayo Kopa,*' Yukio HASEGAWA,*! Asao MATSUOKA,*!
Atsuko Hipary,*! Kenji Hara, Kiyoshi OsaTowm,

and Tadashi ISHIHARA

The fish meat of yellowtail was broiled until the surface temperature come up 260°C
before or after the immersing treatment in the gel-filtrated fractions of cabbage juice for
20min at room temperature,and the effect of each fraction on mutagenicity of the broiled
fish was examined by a some modified Ames’s method using Salmonela typhimurium TA
98. Cabbage juice was separated into four fractions of F-1 (high MW fraction) ,F-1I
(low MW fraction) -1, 2 and 3 by a gel-filtration using Sephadex G-25. When the fish
meat was broiled after the immersing treatment in each fraction, F-1, F-II-2 and F-
II-3 fractions showed antimutagenic activities, especially, F-1I1-3 which is most low
molecular Weight fraction had a higher antimutagenic activity than the other fractions,
and F-II-3 heated at 100°C for 20 min had also high antimutagenic activity. When the
fish meat was immersed in F-II-3 after broiling, F-1I-3 showed high antimutagenic
activity, but no antimutagenic activity was detected when F-1II-3 was heated at 100°C for
20min. These results suggested that F-II-3 has the antimutagenic activity on mutagens
of charred materials produced on the surface of broiled fish and has inhibitory action on
formation of mutagens in charred materials, but the former activity of F-II-3 is unstable

with the heat treatment.

Key Word | ZRH mutagen ; FiZEEEEY antimutagenic activity ;
& & £ Broiled fish ; #F + XV cabbage juice.
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Fig. 1. Effect of cabbage juice on mutagenicity

of charred materials produced on the
surface of broiled yellowtail toward S.
typhimurium TA 98.

The fish meat (2X5X0.5cm) was
immersed in 20m/ of distilled water (A)
and cabbage juice for 20min at room
temperature respectively, and then
broiled until surface temperature of the
fish meat come up 260°C using a roaster.
After homogenization with 15m/ of
dimethylsulf oxide for 5min, the homo-
genats were standing for 24h at 37°C, and
then filtered through in vacuo.

The antimutagenic activity of the
filtrate is assayed by a some modified
Ames’s method'”, using S. typhimurium
TA 98. .

An aliquot of the filtrate was mixed
with 0.1m/ of TA 98 bacterial suspension,
0.5m/ of S-9 mix. Total volume was
adjusted to 0.7m/ with dismetylsulfoxide.
After the mixture has been preincubated
for 20min at 37°C, 2m/ of soft agar was
added, and the mixture was poured onto a
histidine-deficient Vogel-Borner agar
medium in Petri dish (15X100mm). The
plate was incubated at 37°C for 48 h, and
the number of occuring revertants was
counted. Experiments were performed in
triplicate. (A) , control ; (@) , cabbage
juice ; (@), cabbage juice was diluted
with distilled water (1:1) ; (O) , cabbage
juice was diluted with distilled water (1 :
3). Numbers in parentheses indicated as
percentage of antimutagenicity.
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Fig. 4. Gel-filtration of the cabbage juice on a Sephadex G-25 column.

Cabbage juice (350m/) was lyophilized and dissolved in 75m/ of distilled water.
After centrifugation, the supernatant was applied to a Sephadex G-25 column (4 X
60cm) and eluted with distilled water. Pooled fractions (F-1,F-1I-1, F-1I-2 and F
-1I-3) were lyophilized and dissolved in 55m/ of distilled water, respectively. L-
ascorbic acid and L-cysteine were applied to the same column, respectively. (@),
absorbance at 280nm ; (O), Folin reaction by Lowry’s method (tyrosinemg, ml) ;
(A), L-ascorbic acid ; (B), L-cysteine ; (C), positive fractions for phenol-H,SO,

reaction.
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Fig. 5. Effect of F-1 (@), F-1I-1 (©), F-1I

-2 (@), and F-1I-3 (O) on mutagenicity
of charred materials produced on the
surface of broiled yellowtail toward S.
typhimurimn TA 98.

Experimental methods were the same
as those described in Fig.l. Numbers in
parentheses indicated as percentage of
antimutagenicity.
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Effect of F-1I-3 on mutagenicity of
charred materials produced on the sur-
face of broiled yellowtail toward S.
typhimurium TA 98.

The fish meat was broiled before
(sereee ) or after (—) inmmerse in F-1I-
3 which was with (@) or without (O)
heat-treatment at 100°C for 20min. (A),
control.  Other experimental methods
were the same as those described in Fig.1.
Numbers in parentheses indicated as per-
centage of antimutagenicity.
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