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Studies on Products of Browning Reaction
——Antioxidative Activities of Products of Browning Reaction Prepared from Glucosamine——

Makoto Oyaizu
Musashino Nutrition College

Products of browning reaction of glucosamine were prepared from glucosamine-HCl by incubat-
ing it at 37°C for 0~30 days, and the antioxidative activity, reducing power, degree of browning,
aminosugar contents, pH, moisture and total nitrogen contents of the products were measured. In
addition, the brown products prepared from glucosamine by incubation at 37°C for 0,15 and 30 days
were fractionated by gel filtration using Sephadex G-15, and the antioxidative activity, reducing power,
degree of browning and pH of each fraction were also measured.

The results obtained were as follows:
1) When white powder of free glucosamine was allowed to stand for 3 days at 37°C, it

transformed to a brown paste.
2) The strongest antioxidative activity was observed in the product obtained after incubation

between 20 and 30 days.
3) The increase in antioxidative activity of the products of browning reaction was accompanied

by the increase in the degree of browning.
4) The brown products prepared from glucosamine by long incubation were fractionated into

fractions according to their molecular weights.
Antioxidative activity was detected in the fractions corresponding to intermediate molecular

weight.
Jpn. J. Nutr., 44 (6) 307~315 (1986)
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Methyl linoleate
Developer solvents : Methanol/n-Hexane (1:3)

Yellow band ide
ellow band (peroxide) Glass column (24mmX45cm)

. -‘} Wako gel (Silicagel) C-200

Methy! linoleate solution

Saponification

Hydrolysis

Evaporation of solvent (in N2 Gas)

Linoleic acid (Peroxide value = 0)

Fig. 2 Procedure for linoleic acid purification
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(0.05% Hemoglobin
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Sub room
(10% KOH solution (0.2m/))

Fig. 3 Warburg flask
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(w/w) OEETHM L TWEET > 7, Fig. 4 Changes in reducing power, aminosugar,

(8) HELI7F 72 vOILEHHE browning and moisture content in products
D of browning reaction

Incubation period (days)

a : Reducing power (at 700nm), b:
SE L7 5 7Y o vOLFEAMELR, Aminosugar (at 530 nm), ¢ : Browning
(at 450 nm), d : Moisture content (%)

Table 1 Changes in reducing power, browning, aminosugar, pH, moisture and total
nitrogen content of products of browning reaction

Day Egg‘éﬁgg Browning*? Aminosugar pH M?io/it)u re T?f,/il) N
0 0.036 0. 000 0. 265 9. 60 17.0 1.22
1 0. 257 0.022 0.152 11. 30 18.5 1.24
2 0. 340 0. 035 0.133 11.43 20.0 1.25
3 0. 420 0.051 0.081 11.65 30.3 1.30
4 0. 496 0.053 0.022 11. 36 31.4 1.26
5 0.576 0.067 0. 005 11.08 31.0 1.22

10 0. 459 0.072 0.002 10. 94 31.0 1.20
15 B 0.444 0. 086 0.002 10. 86 30.0 1.18
20 0.410 0.104 0.001 10. 80 30.0 1.18
25 0. 385 0.125 0.001 10. 65 30.0 1.18
30 0. 378 0.144 0.001 10. 43 30.0 1.18

*#1 Optical density at 700nm
*2 Optical density at 450 nm

(20)



Vol. 44 No. 6

BEE, BLH, pHIZ D WTHIER T » 7. FIEHFEXEIRO HEIT X 9T 7,

ES I S

L J0aY 3 yBEMEOHEY, (LRHMEORREE(ICDNT

WEBRE Lic s/ v ay 3 VIBEWEOY
B, LB ORWERE R %, Table 1
TRl, 205 boRERRL D% Fig. 4
e S

BTG HERBO Bad 5 B E TH
L, 108 BURRIED Lice BTHO®K
EEL 5 BB THD bk, BEELREL
WET 5 EHER Lic, HERMFEFRIX
BHENOEE, ILKBERCELLL, 7
3/ PEOBRAFRITERA Y bR B HT,
5 HATIREAEH & Lico PHIZHAIER
w3 BEEAL, 4HBLKE, TREL

10

Oxygen uptake (ul)

311

oo

/——f—:r‘//*._/jé

50

100

Reaction time (minutes)

Fig. 5 Changes of antioxidative activities in

products of browning reaction
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Table 2 Antioxidative activities in products of browning reaction
Incubation period (days)
Time*! Control
0 1 2 3 4 5 10 15 20 25 30
0 0 0 0 0 1] 0 0 0 0 0 0 0
5 0 0 0.29 0.15 0 0 0 0 0 0 0 0
10 0.23%2 0.39 1.02 0.58 0 0 0 0 0 0 0 0
20 2.52 3.32 3.92 2.9 1.31 1.16 1.10 O 0 0 0 0
30 5.10 5.07 5.22 4.21 1.89 1.74 1.50 1.30 1.00 0.29 O 0
40 6. 96 6.59 6.41 5,10 2.30 2.21 2.00 1.81 1.40 0.65 O 0
50 8.70 7.80 7.54 6.09 3.05 2.90 2.40 1.96 1.65 0.87 0 0
60 10.1 8.97 8.44 6.96 3.63 3.3¢ 3.00 218 1.80 0.8 0 0
70 11.1 10.1 9.74 7.98 4.35 4.06 3.45 219 1.90 0.8 0 0
80 12.4 11.1  10.5 8.56 4.64 4.28 3.60 2.19 2.00 0.90 O 0
90 14.2 12.1 11.3 9.57 5.22 4.86 3.80 247 215 1.00 O 0
100 15.1 13.2 12.3 10.5 5.88 5.22 4.10 254 230 110 O 0
110 16.1 14.2 13.2 11.1 6.09 5.66 4.40 2.61 2.45 1.20 O 0
120 16.9 15,1 14.5 12,1 6.53 6.09 4.60 2.71 2.55 1.32 O 0
130 17.7 16.0 15.3 13.0 6.82 6.16 500 3.3¢ 270 1.50 0.29 0.22
140 18.1 16.4 157 13.2 7.11 6.53 5.25 3.48 2.8 1.60 0.50 0.43
150 19.0 16.4 16.0 13.5 7.51 6.91 550 3.60 299 1.71 1.00 0.84

*1 Reaction time (minute)
*2  QOxygen uptake (gl)
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Fig. 6 Changes in antioxidative activities, browning

Fraction number

and pH in fractions
Table 3 Changes in browning and pH of fraction by Sephadex G-15

Incubation period (days)

©

(Oxygen uptake (ul))

0 15 30
Fraction No.
Browning* pH Browning pH Browning pH

8 0.003 7.41

9 0. 006 6. 50 0.023 7.38
10 0.014 6. 40 0.082 7.40
11 0.194 6.75 0.108 7.21
12 0.101 6.75 0.100 7.20
13 0.076 6.73 0.103 6.90
14 0. 067 6.70 0.117 6. 90
15 0. 001 7.90 0. 067 6.70 0.127 6.90
16 0. 003 7.94 0. 065 6. 90 0.134 6. 88
17 0. 003 8.11 0. 064 7.26 0.130 6. 85
18 0.003 8.30 0.059 7.73 0.124 7.51
19 0. 005 8.69 0. 048 7.87 0.121 8.14
20 0. 008 8.97 0. 054 7.68 0.133 8.20
21 0. 009 9.22 0. 069 7.55 0.073 8. 60
22 0. 006 9.23 0.038 7.54 0.034 9.15
23 0.004 9.21 0.014 7.46 0. 020 9.30
24 0. 001 9.35 0. 006 7.40 0.016 9.30
25 0.001 9.29 0. 005 7.40 0.014 9.17
26 0.001 9.34 0. 002 7.41 0. 005 9. 00
27 0. 002 7.43 0. 002 9.00
28 0.001 7.44 0. 001 9.00

* QOptical density at 450 nm
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Table 4 Changes in reducing power and antioxidative activities of fractions by Sephadex G-15

Incubation period (days)

0 15 30
Fraction No. Reducing™® Antioxi.*? Reducing Antioxi. Reducing Antioxi.
Control*3 14.2 14.2 14.2

8 0. 092 10.74
9 0.104 10.94 0. 156 10. 80
10 0.182 10.94 0.192 10. 85
11 0. 448 10.93 0. 488 10. 97
12 0. 340 10.94 0. 280 10.71
13 0. 320 10. 98 0.240 10.78
14 0. 304 10. 84 0. 200 10.70
15 0.018 10. 92 0. 307 10.51 0.216 10. 24
16 0. 020 10. 92 0.334 10.14 0. 208 10.00
17 0.024 10. 89 0. 380 9. 50 0.252 9.22
18 0. 048 11.20 0. 408 10. 00 0.272 9.82
19 0. 050 10.95 0. 348 10. 92 0.276 10. 20
20 0. 065 10. 61 0. 307 10.75 0.240 10. 65
21 0.070 10. 65 0.294 10.99 0.192 10.90
22 0.074 10. 54 0.242 11.00 0. 096 11.30
23 0. 065 11.01 0.202 11.24 0. 080 11. 56
24 0.020 11.52 0.162 11.61 0.072 11.72
25 0.010 11.65 0. 100 11.90 0. 060 12.04
26 0.003 11. 89 0.072 12.11 0.048 12.06
27 0.042 12.31 0.040 12.35
28 0.022 12. 40 0.022 12. 55

# Reducing power (Optical density at 700 nm)
*2  Antijoxidative activities [Oxygen uptake (ul)]
*#3  See Table 2
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