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Abstract

The purposes of this study were to investigate the Maillard reactions of some oligosaccharides with lysine
and the antioxidative effects of the ethanol extracts from their reaction mixtures on the soybean oil. The
Maillard reactions were carried out of 2% oligosaccharides such as palatinose (PN), fructooligosaccharide (FO),
isomaltooligosaccharide (IMO) with 2% lysine (L) for 24 hours heating at 60, 80, 100C. The color intensity
of Maillard reaction mixtures were determined by UV-VIS spectrophotometer upon reaction time and tempera-
ture. And the antioxidative effects on the soybean oil of each ethano! extract from Maillard reaction mixture
of each oligosaccharide were measured by peroxide value (POV). POV’'s of soybean oil including reaction
extracts were determined regularly every 2 days during 20 days storaged at 60+ 1C. The results were obtained
as follows: 1. The color intensity of the Maillard reaction mixtures were raised highly as the browning tempe-
rature and time increased. The color intensity of PN-L browning mixture was the highest. The order of
high color intensity at 100C was PN-L>FO-L>Glu-L>IMO-L. 2. Comparing the antioxidative effect of Mail-
lard reaction product (at 100C, for 12 hours) of each oligosaccharide to that of BHT and TBHQ, the order
of high antioxidative effect was TBHQ>IMO-L>BHT>Glu-L>PN-L>FO-L. 3. From these results, it was
known that PN-L shown as high brown color intensity was appeared low antioxidative effect, while IMO-L
shown as low brown color intensity was appeared high antioxidative effect. So, it was recognized that there
was no relation between brown color intensity and antioxidative effect.
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Table 1. Color - intensity? of the Maillard reaction
mixtures from each oligosaccharide with lysine upon
reaction temperature and time (at 490 nm)

Heating Reaction Heating time(hrs)

Temp. mixture 0 6 12 18 24
60C Glu-L 0.025 0.026 0.027 0.030 0.033
PN-L 0.024 0.029 0.029 0.031 0.034
FO-L 0.025 0.028 0.028 0.029 0.029
IMO-L 0024 0029 0.029 0.030 0.032
80T Glu-L 0.025 0.028 0.034 0.039 0.041
PN-L 0.024 0.035 0.041 0.061 0.071
FO-L 0.025 0.030 0.038 0.041 0.043
IMO-L 0024 0.032 0033 0.038 0.039
100C  Glu-L 0.025 0.045 0.109 0.185 0.278
PN-L 0.024 0.087 0.217 0.358 0.510
FO-L 0.025 0.042 0.096 0.173 0.286
IMO-L  0.024 0036 0.071 0.107 0.147

DAbsorbance at 490 nm were measured with a Phar-
macia Biotech/UV-VIS Spectrophotometer

9Glu: glucose, FO: fructooligosaccharide, PN: palati-
nose, IMO: isomaltooligosaccharide, L: Lysine
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Table 2. The Peroxide values of the soybean oil substrates containing the anhydrous ethanol extracts from

the Maillard reaction mixtures of each oligosaccharide with lysine heated at 100T (meq/Kg.oil)
Reaction Heating Storage period (days)
mixture time 0 4 8 10 12 20
control 3.0 9.07 3157 445 80.07 100.67
Glu-L 0 277 16.1 432 49.53 71.7 111.51
12 483 13.81 29.54 42.22 42.26 60.06
24 6.83 19.30 37.05 41.93 53.73 69.05
PN-L 0 24 9.27 31.67 45.73 7343 100.39
12 2.77 15.50 45.62 36.41 5147 76.67
24 3.53 20.29 36.63 4591 49.81 89.96
FO-L 0 247 11.9 33.73 43.03 67.13 102.45
12 4.0 2047 3347 45.60 56.11 85.18
24 6.97 22.83 40.65 43.01 55.32 72.75
IMO-L 0 243 9.97 334 471 70.7 94.70
12 497 9.55 3743 39.01 4247 56.83
24 2.8 8.50 30.20 37.72 46.12 69.84
BHT 23 16.33 28.73 35.1 38.52 67.53
TBHQ 2.0 13.27 8.87 9.63 8.6 10.55
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Fig. 1. Changes of the Peroxide values of the soy-
bean oil containing ethanol extracts from the Maillard
reaction mixtures of palatinose with lysine heated for
12 hours.
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Fig. 2. Changes of the Peroxide values of the soy-
bean oil containing ethanol extracts from the Maillard
reaction mixtures of fructooligosaccharide with lysine
heated for 12 hours.
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Fig. 3. Changes of the Peroxide values of the soy-
bean oil containing ethanol extracts from the Maillard
reaction mixtures of isomaltooligosaccharide with ly-
sine heated for 12 hours.
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Fig. 4. Relative antioxidan effectivness (RAE) of
BHT and ethanol extracts from the Maillard reaction
mixtures of each oligosaccharide with lysine heated
for 12 hours.
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