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Abstract

An attempt was made to investigate the antioxidant activity of methylene chloride extracts of a
glucose-ammonia browning reaction mixture, which contain pyrazines, important intermediate prod
ucts of Maillard-type browning reactions.

Methylene chloride extracts were obtained from a glucose-ammonia(1IM+8M) browning reaction
mixture, which had been heated at 100°C. for 4 hours. The molar ratio of the reactants and the
Teaction time were reported to be the optimum ratio and time for the maximum formation of pyr-
-azines. The methylene chloride extracts and furfural (for comparison purpose) were added to edi-
ble rapeseed oil substrates, and the resulting substrates and the control were stored at 37.0£1.0°C.
Peroxide values (POV), thiobarbituric acid values (TBA-values) and acid values (AV) of the
substrates and the control were determined regularly during a 34-day storage period. The antioxi-
dant activity of the methylene chloride extracts and furfural was estimated on the basis of POV,
“TBA-value and AV-development of the substrates and the control.

It was found that the methylene chloride extracts of the glucose-ammonia (IM+8M) browning

mixture possessed considerable antioxidant activity. Furfural also showed some activity.
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Table 1. Variation of visual color and absorbancel.? of a glucose-ammonia (IM+8M) and
a glucose-glycine (IM+8M) -browning reaction mixtures® with time in hours

Sample Glucose-ammonia Glucose-glycine
grzae‘:til:nhours Color Absorbance Color Absorbance
0 Colorless 0.00 Colorless 0.00
1/4 Pale yellow 0.35 Colorless 0.16
1/2 Light brown 4.43 Light brown 3.98
1 Dark brown Dark brown -
2 Deep dark brown Deep dark brown -
16 Deep dark brown Deep dark brown -
20 Deep dark brown Deep dark brown -
23 Deep dark brown Deep dark brown -

1) Absorbance at 470 nm was measured with a Beckmann Model 25 spectrophotometer.
2) Calculation was made as if Beer-Lambert law was held throughout the browning reaction.
3) The browning mixtures were kept at boiling temperatures,
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Fig. 1. Variations of Peroxide? values of rapeseed
oil substrates,? containing an equal amou-
nt of methylene chloride extracts obtained
from a glucose-ammonia(1IM+8M) and a
glucose-glycine (1IM+8M) browning mixt-
ures, with time
1) Peroxide values were expressed as milli-
equivalent peroxide/kg oil.
2) All substrates were stored in an incubator
kept at 37.0°C=+1.0°C.
3) A rapeseed oil to which 6.03 % furfural
was added.
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Fig. 2. Variations of TBA-values? of rapeseed oil
substrates,” containing an equal amount
of methylene chloride extracts obtained
from a glucose-ammonia (IM+8M) and a
glucose-glycine (IM+8M) browning mix-
ture s, with time
1) TBA-values were obtained by the method
described by C. G. Sidwell et al.
2) All substrates were stored in an incubator
kept at 37.0°C & 1.0°C.
3) A rapeseed oil to which 6.03 % furfural
was added.



Vol. 11, No. 2 (1979) Glucose-Ammonia K Methylene Chloride $hiii%9 HiEit 3

ast ¢ Glcose—Ammonia
4 Glucose- Glycine

Vaiue

o4

Acid

0.2

[¢] i0 20 30
Time in Cays

Fig. 3. Variations of acid values! of rapeseed
oil substrates?, containing an equal amo-
unt of methylene chloride extracts obtain
ed from a glucose-ammonia(IM+8M) and
a glucose-glycine (1IM+8M) browning mi-
xtures, with time
1) Acid values were determined by the met-

hod described by Triebold and Aurand.
2) All substrates were stored in an incubator
kept at 37.0°C =+ 1.0°C.
3) A rapeseed oil to which 6.03 % furfural

was added.
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