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Abstract

In order to obtain mutagenic data of enzymatic browning reaction products, we
investigated their mutagenicity. The rec-assay with Bacillus subtilis strains HI17(rec*)
and M45(rec™) were carried out with their spores. Detection of double strand breakage
in calf-thymus DNA was investigated into sample solution with and without Cu?* by
the agarose slab gel electrophoresis. In the rec-assay, catechol, pyrocatechol, DL-dopa,
3, 4-dihydroxytoluene, hydroquinone, hydroxyhydroquinone with and without Cu?* ‘in
0.05M and 0.1M at the enzymatic browning reaction products showed mutagenic
action. And also browning solution of 0.05M hydroxyhydroquinone and catechol with
Cu?*, hydroquinone with and without Cu?* of 0.1M at the enzymatic browning rea-
ction products were strong mutagenic action. The DNA breakability of the enzymatic
browning reaction products of 0.1M pyrogallol was stronger than that of 0.05M
pyrogallol browning solution with Cu?* and 3, 4-dihydroxytoluene browning solution
was stronger than that of 0.01M 3, 4-dihydroxytoluene browning solution,
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e 4 2R=A 94 9. Fig. 12 0.05M
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Protein :

Swstrae Aty conent et

! (mg,/ml) units/mg)
Catechol 3.7 0.19 19.5
Pyrogallol 0.8 0.19 4.2
Hydroxyhydroquinone 4.2 0.19 22.1
Hydroquinone 0 0.19 —
Pyrocatechol 0.9 0-19 4.7
3, 4~dihydroxytoleune 2.4 0. 19 12.6
Gallic acid 0.04 0.19 0.2
Chlorogenic acid 2 0.19 10.5
DL-dopa 0.7 0.19 3.9
Dopamine ) 1.4 0.19 7.4

Fig. 1. Photographs of the spore
plates
1. B. subtilis H17 (HHQ*0. 05M)
2. B. subtilis M45 (HHQ 0. 05M)
3. B. subtilis H17 (HHQ 0. 1M)
4. B. subitlis M45 (HHQ 0. 1M)
*HHQ : Hydroxyhydroquinone
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Table 2. Results of the rec-assay on the enzymatic browning reaction products at 0. 05M.

Test compounds(Q. 05M)

Inhibition zone(mm)

HI7(Rect) M43 (Rec-) Difference  Conclusion
Catechol BRP 0 7 7 +
Catechol BRP+Cu?* 0 7 7 +
Pyrogallol BRP 0 0 0 -
Pyrogallol BRP4-Cu?* 0 6 6 +
Pyrocatechol BRP 0 3 3 =+
Pyrocatechol BRP4+Cu®+ 0 9 9 +
‘Chlorogenec acid BRP 0 0 0 -
‘Chlorogenic acid BRP4-Cu?t 0 0 0 -
DL-dopa BRP 0 5 5 +
DL-dopa BRP--Cw* 0 8 8 +
Dopamine BRP 0 0 0 -
Dopamine BRP-Cu?t 0 2 2 +
3, 4-dirydroxytoluene BRP 0 4 4 -
3, 4-dihydroxytoluene BRP-+Cu2+ 2 7 ) +
‘Gallic acid BRP 0 0 0 -
Gallic acid BRP+Cu?t 0 0 0 -
Hydroquinone BRP 0 10 10 =+
Hydroquinone BRP--Cuy+ 6 11 5 +
Hydroxyhydroquinone BRP 0 12 iz +
Hydroxyhydroquinone BRP+Cu?*+ 0 7 7 +

BRP : Browning reaction product
: No inhibition zone

- : Length of inhibition zone is less than 5. 0mm.

=+t 5~10mm of inhibition zone

== : More than 10mm of inhibition zone

4 : More than 20mm of inhibition zone
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Table 3. Results of the rec-assay on the enzymatic browning reaction products at 0.1M.

Inhibition zone(mm)

Test compounds (0.1M) 7 (Rect)  MA45(Rec ) Difference  Conclusion
Catechol BRP 0 10 10 -+
Catechol BRP-+-Cu?*+ 2 17 15 +H
Pyrogallol BRP 0 4 4 +
Pyrogallol BRP+Cu?* 0 5 5 =+
Pyrocatechol BRP 0 7 7 +
Pyrocatechol BRP+Cu?* 0 5 5 +
DL-dopa BRP 0 7 7 -+
DL-dopa BRP-+Cu?t 0 10 10 +
Dopamine BRP 0 0 0 -
Dopamine BRP+4Cu?* 0 4 4 +
3, 4-dihydroxytoluene BRP 1 6 5 +
3, 4~dihydroxytoluene BRP+Cu?* 0 9 9 -+
Gallic acid BRP 0 0 0 -
Gallic acid BRP4Cu?+ 0 0 0 -
Hydroquinone BRP 0 14 14 +
Hydroquinone BRP--Cu?* 0 12 12 +
Hydroxyhydroquinone BRP 3 12 9 +
Hydroxyhydroquinone BRP+Cu?t 1 10 9 +
4NQO(4-nitroquinoline-N-oxide, 1ug) 0 14 14 +
CuS0,-5H,0(25mM, 20ul) 1 3 2 -+

R.T. (hr)
cont ., =
0

+Ccult

O O W
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Fig. 2. Agarose slab gel electrophoresis of the DNA treated with 0. 05 M,0. 1M pyrogallol BRP

(A, B) at 37°C for 0 to 9 hours.
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+Cu2+

Fig. 3. Agarose slab gel electrophoresis of the DNA treated with 0.05M 3, 4-dihydroxytoluene

BRP (A,B) at 37°C for 0 to 9 hours.

+cult

Fig. 4. Agarose slab gel electrophoresis of the DNA treated with 0. 1M 3, 4-dihydroxytoluene

BRP(A, B) at 37°C for 0 to 9 hours.

R.T.(hr)
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Fig. 5. Agarose slab gel electrophoresis of the DNA treated with 0.05M, 0.1M hydroquinone

BRP(A, B) at 37°C for 0 to 9 hours.
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