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Abstract — In order to investigate the antimutagenicity of the sweet potato enzymatic browning
reaction products (SPEBRP) were studied the DNA breaking action, spore rec assay and Ames
test. In the DNA breaking action of reaction mixture of SPEBRP and polyphenol compounds with
an agarose horizonal electrophoresis, catechol (CAT)-SPEBRP and hydroxyhydroguinone (HHQ)-
SPEBRP inhibited DNA breaking effect in the presence of Fe?*. In the spore rec assay using
Bacillus subtilis H17(rec™) and Md5(rec™), 3,4-dihydroxytoluene (DHT)-SPEBRP showed strong
antimutagenic effects on MNNG. In the Ames test using Salmonella typhimurium TA 98 and TA
100, pyrogallol(PYR)-, 3,4-dihydroxytoluene (DHT)- and hydroxyhydroquinone (HHQ)-SPEBRPs su-
ppressed about 67%, 71% and 63% in the mutagenesis induced by Benzo(a)Pyrene(B(a)P).
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Fig. 1. Effects of concentration of CuSO,, FeSO, and
MgSO, on the DNA breaking action.

Lane 1: control DNA; lane 2: 5 mM; lane 3: 10 mM;
lane 4: 15 mM; lane 5: 20 mM; lane 6: 25 mM; A;
CuS0y; B: FeSOy; C: MgSO,.
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Fig. 2. Effects of ferrous metal ion on the DNA brea-

king action of the enzymatic browning reaction produ-
cts,

A. lane 1: control DNA: lane 2: Fe+ DNA; lane 3; ca-
techol+DNA,; lane 4: Fe+ DNA -+ catechol, lane 5: py-

rogallol+DNA; lane 6: Fe+DNA+ pyrogallol.

B. lane 1: control DNA: lane 2: Fe+DNA; lane 3: 2,3-
dihydroxytoluene + DNA; lane 4: Fe +DNA+3,4-dihy-
droxytoluene; lane 5: hydroxyhydroquinone+DNA;
lane 6: Fe+ DNA+ hydroxyhydroquinone.,
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Table 1. The result of mutagenicity test of four sweet potato enzymatic browning reaction products in the spore

rec assay
Test compound Dose Inhibtion Zone (mm) Difference Conclusion
(10 pg/w) (u/Disc) H17(Rec*) M45(Rec™)

CAT-SPEBRP 10 8 8 0 —

20 8 8 0 —

30 8 8 0 —

50 8 9 1 +
PYR-SPEBRP 10 8 8 0 -

20 8 8 0 -

30 8 8 0 —

50 8 8 0 —
DHT-SPEBRP 10 8 8 0 —

20 8 8 0 —

30 8 9 1 +

50 8 9 1 +
HHQ-SPEBRP 10 8 8 0 —~

20 8 8 0 —

30 8 8 0 —

50 8 8 0 —
MMC 12 34 22 + + +

MMC: mitomycin C (0.2 ng/ul); (—): no inhibition zone; (+ ): length of inhibtion zone is less than 5 mm; (+ + +):
15~20 mm of inhibition zone,

Table 2. Theantimuta genic effects of the sweet potato enzymatic browning reaction products on MNNG and
MMUC in Bacillus subtilis spore rec assay

Test compounds Dose Inhibition zone (mm) Ditference
(10 pg/u) (w/disc) H17(Rec™) M45(Rec™)

CAT-SPEBRP 10 23(11) 41(33)* 18(22)
20 20(12) 41(29) 2117}
30 20(11) 41(32) 21(21)
20 19(14) 41(36) 22(22)

PYR-SPEBRP 10 20(11) 41(33) 21(22)
20 21(12) 41(35) 20(23)
30 21(11) 42(34) 21(23)
50 20(14) 41(34) 21(20)

DHT-SPEBRP 10 20(13) 41(32) 20(19)
20 21(13) 41(37) 20(24)
30 21(11) 35(30) 13(19)
50 20(14) 35(30) 13(16)

HHQ-SPEBRP 10 19(11) 41(34) 22(23)
20 19(11) 40(34) 21(23)
30 20(12) 41(33) 21(21)
5| 20(12) 42(33) 22(21)

MNNG controi 21(12) 45(34) 24(22)

MNNG: N-methyl-N'-nitro-N-nitrosoguanidine {ug/w/); MMC: mitomycin C (0.2 ng/w)); ( )*: Data is represented

on MMC
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Fig. 3. Mutagenic effects of the SPEBRPs in Salmone-
Ha typhimurium TA98 and TA100.

m: catechol SPEBRP; a: pyrogallol SPEBRP; O: 3.4-
dihydroxytoluene SPEBRP; @: hydroxyhydroquinone
SPEBRP.
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Fig. 4. Antimutagenic effects of the SPEBRPs on B(a)
P in Salmonella typhimurium TA98 and TA100 with
S-9 mix.
m: catechol SPEBRP; a: pyrogallol SPEBRP; ©: 34-
dihydroxytoluene SPEBRP; @: hydroxyhydroquinone
SPEBRP.
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Fig. 5. Antimutagenic effects of the SPEBRPs on 2-
AF in Salmonella typhimurium TA98 and TA100 with
S-9 mix.
B: catechol SPEBRP; a: pyrogallol SPEBRP; <. 34-
dihydroxytoluene SPEBRP; @: hydroxyhydroquinone
SPEBRP.
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