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Changes in the Chemical Properties of Maillard Reaction
Products as Affected by Ozonolysis

Gee-Dong Lee and Joong-Ho Kwon'

Dept. of Food Science and Technology., Kyungpook National University, Taegu 702-701, Korea

Abstract

Melanoidins, which were higher polymers with intense brown color, werc investigated on their de—
colorization and degradation by ozonolysis. Amino acids linked up with melanoidins were readily
separaled by depolymerization of melano:dms with ozonolysm The IR specira of ozone—-untreated
MRPs showed a higher peak al 1665cm (C=N)} and 1600cm (C=C) than the corresponding peaks of
ozone—treated MRPs. Ozone-treated melanoidins with molecular weight of above 900 showed Lhe
highest nitrogen composition of all melanoidins tested. QOzone—-ireated melanoidins with molecular
weight of 900 to 1000 were separated into five peaks on recycling preparative HFPLC chromatogram.
Major funciional groups in ozone-Ltreated melanoidins with molecular weight of 500 to 1,000 were

-CHz-CO-, -CH:-0- and -CHz-.
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Table 1. Aminc acid and glucose compositions of ozone—untreated MRPs and ozone—irealed MRPs
{(unil . nmol/10ul}

Amino acids Maillard reaction Ozone-untreated Ozone-treated
and glucose substrates" MRPs MRPs
Glycine 140174 6.1308 6.9719
Alanine 18.3282 133271 147474
Sernne 14.7738 63154 6.5466
Valine 115438 8.5019 9.4023
Leucine 7.3101 5.9620 7.0412
Isoleuring 49160 4.0026 47265
Threonne 10,8012 2.6595 26755
Aspartic acid 280345 9.5268 10,6495
Glutamic acid 31.0928 0.9264 1 8696
Argmimne 16,7125 12 8913 14.9259
Lysine 14,9066 46670 12,6035
Cysteine 1.1220 0.6711 0.7815
Methuonine 27264 1.1475 1.1381
Phenylalamme 8.3105 3.3508 3.2152
Tyrosine 3.5148 23841 1.2765
Proline 207191 16,7837 20.5653
Tryptophan 7 6621 6.2433 55046
Histidine 41693 20974 1.0914
Glucose 123 1870 14 5300 3.0210

UMixture{20ml) of defatted sovhean hydrolysate(7.75g), comn starch hydrolysale(2.00g) and distilled water
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Fig. 1. FT-IR spectra of ozone-untreated melanoidins Fig. 2. FT-IR spectra of ozone-unirealed melancidins
{A) and ozone-treated melanoidins(B} with mo— {A) and ozone—ireated melanoidins(B} with mo—

lecular weight of 1,200 to 6,500. lecular weighi of 900 to 1,000.
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Fig. 3. FT-IR spectira of ozone—unlreated melanoiding
(A) and ozone—irealed roelanoidins{B) with mo-
lecular weighl of 750 Lo S00.
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Table 2. Elementary analyses of ozone-unlreated mel-
anoidins and oz-onc-lreated melanocidins

{unil : mg/100mg)

Elemenls
N C H  Others
Ozone—untlrealed MRPs 5.8971 347608 47636 54,5892
Ozore-treated MRPs 0.2870 28.8497 44104 61.3524
MW 1200 to 6500 6.9719 304932 46613 57.2686
MW 1200 te 6500(02)" 7.5612 28.6439 7.0756 56.7103

Melanoichns

MW 500 te 1000 37234 377108 4.8385 53.7273
MW 900 to 1000{Cs} 71924 304217 6.4633 558176
MW 750 Lo 500 56666 33.6165 4.8253 559016

MW T30 to B00(0x) 45526 14.5641 28189 T8.0644

"Ozone-trealed melancidins with molecular weight of
1,200 to 6,500
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Fig. 4. Recycling preparative HPLC chromatoprams(RI-
detector and UV -detector) of ozone—lrealed mel—
anoidins with molecular weight af 900 Lo 1,000.
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Fig. 5. '"H-NMR speclra of peak 1 and peak 3 of ozone-
treated melanoidins(MW 900—1,000) isolated
by recycling preparalive IIPLC.
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