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Abstract

Different concentrations of lignin and hemicellulose were preincubated with 0.01ug of 2—amino-3-
methylimidazo[4,5-flquinoline(IQ) at simulated gastrointestinal pH conditions. The Ames Salmonella
assay using Salmonella typhimurium T A98 was performed to detect any changes in the mutagenicity
of IQ in the presence of lignin or hemicellulose. IQ revealed very weak or no mutagenicity when
it was preincubated at pH 2.1. However, there was a dose—dependent inhibition of IQ mutagenicity
in the presence of lignin or hemicellulose at pH 5.4 and 6.6. The antimutagenic activities of fibers were
not different from each other. Also, at lower concentrations of fibers, pH 5.4 was more effective in
suppressing IQ mutagenicity, while 300ug of lignin or hemicellulose significantly reduced the muta-
genicity of 1Q regardless of pH conditions. These results suggest that at gastrointestinal pH conditions,
both soluble and insoluble fibers inhibit mutagenicity of IQ by adsorption. Therefore, a possible mech—
anism for protective effect of fibers against cancer is due to their adsorption to mutagens in the
gastrointestinal tract, and pH seems to be an important factor in the regulation of interactions between

the fiber and mutagens.
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Table 1. Mutagenicity of IQ preincubated with lignin
or hemicellulose at different pH conditions

Fiber conc. No. of revertant colonies

Fib
1ber (ng/plate) pH 54 pH 21 pH 66
Lignin 0 132+ 2" -2 119* 8
100 107*5 — 12t 9
200 %t 5 - 99+ 2
300 19+16 - 27+16
Hemicellulose 0 197+ 2 3%x2 123%18
100 147x2 - 69+17
200 8+ 9 1*tl 8*16
300 72428~ 49+ 5

DRevertant colonies with 0.01ug of IQ are a mean=* standard
deviation with spontaneous reversion substracted

PNegative number of colonies after spontaneous reversion
substracted
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Table 2. Inhibition of IQ mutagenicity by lignin and
hemicellulose at pH 5.4

Fiber conc. Lignin Hemicellulose
(ug/plate) (% of control) (% of control)
0 100 100°
100 81.14+2.31%4 7487+ 394
200 53.02£0.75>*  37.39%+ 3.77°B
300 1464£703°*  3654+1015™"

*beyalues with different superscripts within the same

column are significantly different at p<0.05
AByalues with different superscripts within the same
row are significantly different at p<0.05

Table 3. Inhibition of IQ mutagenicity by lignin and
hemicellulose at pH 6.6

Fiber conc. Lignin Hemicellulose
(ug/plate) (% of control) (% of control)
0 100° 100°
100 10251444  59.34+13.00°F
200 8319+168%*  60.10+ 7.7504
300 2296+813"* 3979+ 321>

*Pcyalues with different superscripts within the same
column are significantly different at p<0.05

ABValues with different superscripts within the same
row are significantly different at p<0.05
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Fig. 2. Effect of pH on the inhibition of 1Q mutagenicity
by hemicellulose.
*p<0.05
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