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Abstract

The rec-assayv on Bacillus subiilis strains H17(Rec”

) and M45(Rec”), the Ames test with modification of

preincubation on Salmonella tvphimurivm TAY8 and TAT100 and DNA-breaking test on double strand calf-

thymus DNA were carried out using enzymaticallv browned substances obtained from the reaction of Prunus

salicina (Red) enzyme and polyphenols. The spore rec-assay of enzymatic browning reaction products of

pyrogallol, hvdroxvhyvdroquinone, 3,4-dihydroxytoluene and chlorogenic acid showed non-mutagenic activity

The spore rec-assay showed a little influence of

m*

and Ni** on the action of four kinds of enzymatic

browning reaction products. The enzymatic browning reaction products of polyphenols did not show DNA-

breaking activity. Cu** of various metal ions influenced on DNA-breaking of enzymatic browning reaction

products of pyrogallol. However, enzymatic browning reaction products of chlorogenic acid inhibited on DNA-

breaking activity. Four kinds of enzymatic browning reaction products showed non-mutagenic activity on

Salmonella tvphimerion TA98 and TA100 with -9 mix. In the mutagenicity on Salmonella tvphimarium TA9S

and TA100 with S5-9 mix in the presence of benzo{a)pvrene which is the carcinogenic substances,

four kinds

of enzymatic browning reaction products showed desmutagenic activity.
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Animals: Sprague-Dawley rat (Male, 7weeks, Body weight

198.1+6.2g) Induction: Phenobarbital (PB) &
5.6-Benzoflavone (BF)

| S.D. rat

Ist day | <PB: 30mgrke
2nd day — PB: 60mgikg
3rd day — PB: 6Umy/kg. & BF: 60mg/ky
4th day ~ PB: 60mgrkg

Rat liver

Washed with cold 0.15M KCI
Homogenate

Centrifuging
I 1

Expematant H S-9 fraction } l Pellet-]

Rat liver S-9

MaCl,-KCI salts

1 M glucose-6-phosphate

0.1 M NADP

0.2 M phosphate buffer, pH 7.4
Sterile distilled H,0

59 mix

Fig. 1. Preparation of S-9 mix
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Fig. 2. Time course of the DNA-breaking action of
enzymatic browning reaction products

(A) Pyrogallol BRP (B) Hydroxyhydroguinone BRP

(C) 3,4-dihydroxytoluene BRP

(D) Chlorogenic acid BRP * R.T.: Reaction Time
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Table 1. Effects of various metal ions on the enzymatic browned sustances obtained from the reaction of Prunus
salicina (Red) enzyme and polyphenols

Inhibition zone(mm) . .
BRP* Metal ion Difference Conclusion
Rec* Rec”

None
Cu*
Fe*
Fe»*
Pyrogallol Pb*
Mn?*
Zn*»
Ni*
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*BRP : Browning reaction products.
Dose of enzymatic browning reaction product is 0.5 mg/plate.
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Fig. 3. Effects of various metal ions on DAN-breaking
action
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Fig. 4. Effects of various metal ions on the DNA-
breaking action of enzymatic browning reaction
products

(A) 3.4-dihydroxytoluene BRP

(B) Chlorogenic acid BRP
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Fig. 5. Effects of various metal ions on the DNA-
breaking action of enzymatic browning reaction
products

(A) 3.4-dihydroxytoluene and Prunus salicina enzyme
(B) Chlorogenic acid and Prunus salicina enzyme
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Fig. 6. Effects of concentratioens of CuS0, and FeSO,
on DNA-breaking action
(A) CuSO, (B) FeSO.
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Fig. 7. Effects of CuSO, concentrations on the DNA-
breaking action of enzymatic browning reaction
products

(A) Pyrogallo BRP (B) Hydroxyhydroquinone BRP
(C) 3,4-dihydroxytoluene BRP
(D) Chlorogenic acid BRP
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Fig. 8. Effects of FeSO. concentrations on the DNA-
breaking action of enzymatic browning reaction
products

(A) Pyrogallol BRP (B) Hydroxyhydroquinone BRP
(C) 3.4-dihydroxytoluene BRP
()} Chlorogenic acid BRP
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Fig. 9. Mutagenicity of the enzymatic browning reac-
tion products on Salmonella typhimurium TA 98 with
S-9 mix

(— ®—): Pyrogallol BRP, (—O—): Hydroxyhydroquinone
BRP, (—aA-—): 3,4-dihydroxytoluene BRP, (—A-):
Chlorogenic acid BRP.
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Fig. 10. Mutagenicity of the enzymatic browning
reaction products on Salmonella typhimurium TA 100
with S-9 mix

(— ®—): Pyrogallol BRP, (—O—): Hydroxyhydroquinone
BRP, (—A—): 3,4-dihydroxytoluene BRP, (—A—):
Chlorogenic acid BRP
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Fig. 11. Desmutagenicity of the enzymatic browning
reaction products on Salmonella typhimurium TA 98
with S-9 mix

(— ®—): Pyrogallol BRP, (—O—): Hydroxyhydroquinone
BRP, (—A—): 3,4-dihydroxytoluene BRP, (—A—):
Chlorogenic acid BRP
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Fig. 12. Desmutagenicity of the enzymatic browning
reaction products on Salmonella typhimurium T A 100
with S-9 mix

(— @ —): Pyrogallol BRP, (—O—): Hydroxyhydro-quinone
BRP, (—A—): 3,4-dihydroxytoluene BRP, (—A—):
Chlorogenic acid BRP
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