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Abstract

The color intensity (Absorbance at 499nm) and the antioxidant effects of absolute and 90% ethanol
extracts obtained from a Maillard-type browninz reaction mixture (0.5M glucose and 0.5M glycine
mixture, heated at 100°C) were determined. The color intensity of the absolute and 909% ethanol extracts
were compared with the length of reaction time and the antioxidant effects of the extracts of both types
were compared one another. The results obtained are as follows.

1. The color intensity of the absolute ethanol extracts remained almost unchanged as the browning
reaction proceeded. The color intensity of the 90% ethanol extracts appeared to increase pearly in
proportion to the length of reaction time.

2. The absolute and the 90% ethan>i extracts seemed o possess significant antioxidant activity on
the autoxidation of an edible scybean oil. which was kept at 45+:0.5°C for 21 days. It was noteworthy
that the absolute ethanol extracts showed stronger antioxidant effects than those of the 90% ethanol
extracts, which contained a far greater amount of brown-colored pigments. Since the PVs of the controls
in both groups, after the end of the storage period, did not differ much from one another,the possibility
of residual water playing som= prooxidant role in the substrates containing the 90% ethanol extracts
should be ruled out. Extracts of botn types obtained at earlier stages of the brownig reaction demonstr-
ated less but comparable antioxidant activity to that of extracts taken at later stages of the reaction.

3. The results of the present study appeared to suggest that the effective antioxidant compounds,
produced in the Maillard-type browning reaction, were probably intermediate products such as reduct-
ones formed at fairly earlier stages of the browning reaction.
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Results of some chemical analysis of the edible soy-

bean oil used as substrate.
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Table 1. Variation of color and asborbance!’ of abs. EtOH-soluble extracts obtsined from the Maillard-type
browning reaction mixture with reaction time in hours

Sample l Contrl 1 No. 1 1 No ! No. 3 : No. 4 No. 5 No. 6
fi,e?;‘l'g time T 8 16
Cetios | cotres? | plesetlow gt yelow| orange[§050 TR by e
nio e ot row] 0000 | 0063 | 0172 | 0.496 | oset | s | s
S&LOgleofe)il;;CtsEtOH i colorless? | colorless® | colorless? ‘ very pale ‘ very pale ; very pale
{;‘%‘ﬁiﬁ?ﬁﬁlc"fex"t‘r’;&& 000 | cowo | ooz | ooz | om0 | oo | ooz

i

1> Absorbance. at 490 nm, of the Maillard-type browning mixture was measured directly with a Shimadzu

QV-50 type photoelectric spectrophotometer.
2) Colorless in naked eyes.
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Table 2. Variations o> color ani absorbance®’ of 9)% EtOH-soluble extracts obtained from the Maillard-
type browning reaction mixture with reaction time in hours

Sample ‘ Contro! \ No. 1 i No. 2 E No. 3 i No. 4 \ No. 5 No. 6§
1i%neahcgilcl);1s time } 0 ] 1 ’ ) } 2 ‘ 4 ’ 3 i6
Color of brownin deep reddish| brownish deep brow-
renction mixtureg colorless? ‘pale ye]]ow ‘ light yellow ‘ orange l’;rown black ; nish black
Absorbance of browl L9
B o o 0.000 | 005 | 0152 | o426 | 0912 | 178 | 280
%C(;‘E?‘IIEO;&(:’;/?X EtOH- | colorless® ; colorless® verznopv);ile i pale yellow |deep yellow \ pale orange orenie

BN oncble axteg 0.0 | 9008 | oo | ooz | o012 | 031 065
1) Absorbance, at 490 nm, of the Maillard-type browning mixture was measured directly wilth a Shimadzu
QV-50 type photoelectric spectrophotometer.
2) Ccelorless in naked eyes.
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Table 3, Variations of peroxide values!’ of soybean 0il®, containing the same amount of abhs. EtOH-soluble
extracts obtained at successive stages of the Maillard-type browning reaction, with time in days

;a\m::\];: " éjys‘”\ 0 } 3 6 J 9 ; 12 15 l 18 21

Control | 1.5+0.1 | 2.00.2 | 2.240.2 17.0£0.9 | 39.0:1.4 - 55.0:£2.0
No. 1 | 1.70.3 | 2.0£0.6 | 2.2:60.1 | 2.420.2 | 5.830.1 | 7.00.2 |9.520.6 14.920.3
No. 2 12203 | 1705 | 2.040.1 | 2.4=0.2 | 4.740.3 | 6.420.1 | 8.550.4 1 14.2:1.0
No. 3 1401 | 1.840.1 | 2.3%0.1 | 2.420.2 | 4.620.4 | 6.2::0.4 | 8.3::0.5 | 12.8::0.4
No. 4 1.540.2 | 1904 | 2.0£0.2 1 24401 | 4.940.5 [ 6.820.5 | 7.9£06 117205
No. 5 1.940.4 | 2.040.1 | 2.1£0.1 | 2. 420.2 { 45402 [ 6.040.4 [ 7.940.6 - 10.940.6
No. 6 | 1.80.1| 1.920.1 | 2.00.1 }2 40.2 | 4.40.1 | 5.940.3 K 5--0. 4 10.04£0. 5

1) Peroxide values are expressed as milliequivalents of peroxides per kg of oil.
2) Each sample was placed in an incubator kept at 45-+0. 5°C.
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Table 4. Variations of peroxide values?’ of soybean o0il?’, containing the same amount of €0% EtOH-soluble
extracts obtained at successive stages of the Maillard-type browning reaction, with time in days

&T,ﬂ:lm\! 0 [ 3 ! 6 9 12 15 ‘ 18 ; 21
Contro | 1.8£0.1 [ 2.6=1.0 | 2.3:60.2 | 5.121.0 | 13.821.4 28.8::1.6] 40.9:£1.5 6. 142.0
No. 1 |1.940.7 | 27404 | 3.6+0.2 | 3.2+0.4 | 7.3x1.2 | 18.9:51.4) 28,1415/ 47. 2415
T No. 2 | 1.94£0.2 | 2.22:0.3 | 3.9:0.2 | 3.8:+0.8 | 6.7:0.5 | 16.42:0.4] 25. 150.9] 42.1£1.0
 No. 3 |1.940.3 | 21204 | 2.7:00.9 | 3.5:0.9 | 6.320.8 | 16.041.5] 23.8£1.5 41.2:41.5
No. 4 | 1940321204 | 2.940.6 | 3.6:0.4 | 6.2::0.5 | 16.041.0[ 23.5+1.0 41.11.0
e s | 1.940.5 2050332408 35403 | 6.7411] 161217 24.350.5 40.1£0.7
N € 119403 | 2.240.2 | 2.8+0.8 | 3.920.3 | 6.1:1.4 [16.0£0.8 | 23.521.5 37.040.8

1) Percxide values a2re expressed as millicquivalents of percxides per kg of oil.
2) Ezch sample was placed in an incubator kept at 4540. 5°C.

u -

/or:ml
* abs. EtOM-soluble mxtracts /
LS - h— / /ua_ i

. 9C% TilH-soluble extracts //
/

&

T

"

PEROXIDE VALUE

TIME IN DAYS

Fig. 1. Variation of peroxide values of soybean oils
with the same amount of ahe. EtOH-solule ex-
tracts and 90% EtOH-soluktle extracts obt-
ained at successive stages of the Maillard
type browning reaction, with time in days.
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Fig. 2. Relationship between the color intensity of
60% FEtOH-soluble extracts and the antioxi-
dant activity of the extracts (solid circles;
color intensity of 90% EtOH-soluble extracts,
open circles; tke antioxidant activity of 9%
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