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Abstract

The present paper was carried out to investigate the inhibition of carcinogenic N-nitrosodimethylamine
(NDMA) formation by Mailiard reaction products and nondialyzable melanoidins, obtained from the glucose-
amino acids (Lys, Gly, Arg, His) model systems under different pH cenditions (pH 1.2, 4.2 and 6.0). Maillard
reaction products and nondialyzable melanoidins, produced from the 4 model systems, had a inhibitory action
of N-nitrosodimethylamine formation. The inhibition degree by the nendialyzable melanoidins at pH 1.2 was
similar to that at pH 4.2 and that by ascorbic acid at pH 1.2. Inhibitory action of N-nitresodimethylamine
formation by the reduced Maillard reaction products and nondialyzable melanoidins were lower than that of
original samples. Accordingly, it is assumed that the inhibition of N-nitrosodimethylamine formation of

Maillard reaction products is due to their reducing powers.
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Table 1. Iphibition of N-nitrosodimethylamine formation by Maillard reaction products under different pH conditions

Inhibition, %
Reaction systems Amount of Maillard reaction products added, ul
pH 1.2 pH 4.2 pH 6.0
100 14.9 7.8 46.4
Glucose-lysine 200 29.7 30.7 58.9
300 49.8 41.2 66.2
100 15.5 80 15.2
Glucaose-arginine 200 239 43 .4 59.8
300 34.3 59.5 63.5
100 25.3 10.4 53.3
Glucose-glycine 200 32.5 16.8 63.2
300 46.5 20.6 66.6
200 18.7 15.2 43.7
Glucose-histidine 400 26.5 28.0 54.9
600 345 46.5 61.7

Table 2. Effects of reducing ability on the inhibition of N-nitresodimethylamine formation of Maillard reaction products (MRP)

Inhibition, %
Reaction systems Maillard reaction products®
pH 1.2 pH 4.2 ph 6.0
) MRP 44.8 41.2 66.2
Glucose-lysine Reduced MRP® 175 14.2 N
Gl . MRP 34.3 59.5 63.5
ucose-arginine Reduced MRP 15.2 15.0 -
i MRP 46.5 20.6 66.6
Glucose—glycine Reduced MRP 8.0 7.2 ~
o MRP 34.5 46.5 61.7
Glucose-histidine: Reduced MRP 20.2 14 -

2300ul of MRP and reduced MRP were incubated with 2.9M NaNO: and 0.6M dimethylamine at 37°C for 1hr
*Obtained from MRP treated with NaBHa under alkaline pH condition
<600l of MRP and reduced MRP were incubated with 2.9M NaNOaz and 8.6M dimethylamine at 37° C for The
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Table 3. inhibition of N-nitrosodimethylamine formation by nondialyzable melanoidins under different pH conditions

Inhibition, %
Reaction systems Amount of melanoidins added, mg
pH 1.2 pH 4.2 pH 6.0
10 15.5 8.6 43.9
Glucose-lysine 20 23.9 15.6 50.7
30 36.5 241 57.9
10 12.8 10.0 25.4
Glucose-arginine 20 19.7 12.2 35.8
30 28.4 21.3 447
10 15.2 7.2 371
Glucose-glycine 20 22.7 13.2 55.4
30 323 19.0 67.4
16 16.2 10.6 37.4
Glucose-histidine 20 22.4 15.5 39.8
30 33.2 203 69.2
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Table 4. Inhibition of N-nitrosodimethyiamine formation by
L-ascorbic acid and glucose-lysine system nondia-
Jyzable melanaidins under different pH conditions

S Amount of sample Inhibition, % ‘

ample added, mg o2 pH42 pH6EO
Lascorbicacid 30 378 300 726
Melanoidins 30 36.5 241 57.9
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Table 5. Effects of reducing ability on the inhibition of N-nitrosodimethylamine formation of nondialyzahle melanaidins (NM)

Reaction systems

Nondialyzable melanoidins®

Inhibition, %

pH 1.2 pH 4.2 pH 6.0
Glucose-lysin NM 36.5 24.1 57.9
se-lysine Reduced Nm® 10.0 15.4
Glucose-arginine NM 28.4 21.3 44.7
Reduced NM 14.2 7.0 -
Glucose—glycine NM 323 19.0 67.4
Reduced NM 16.2 10.0
Glucose-histidine NM 332 203 69.2
Reduced Nm 14.6 8.2 -

*300ul of NM and reduced NM were incubated with 2.9M NaNQO:z and 0.6M dimethylamine at 37° Cfor 1hr
"Obtained from NM treated with NaBHs under alkaline pH condition
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