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Abstract

The antibrowning effects of cysteine, citric acid and ascorbic acid on the browning reaction of
enzymatic garlic hydrolyzate were investigated at 37°C for 12 days. Cysteine was the most effective
antibrowning agent followed by citric acid. The antibrowning effects of cysteine and citric acid were
greater as concentrations increased, and the optimal concentration of both cysteine and citric acid
as antibrowning agents was 0.3%. Ascorbic acid itself contributed to the browning reaction and
showed an accelerating effect as the concentration increased. The addition of 0.1% ascorbic acid as
synergist either to 0.3% cysteine or 0.3% citric acid did not enhance significantly the antibrowning
effect of cysteine or citric acid. When stored at 30°C, 40°C and 50°C, the browning reaction was
accelerated as the temperature increased, especially at 50°C. Even though the effects of citric acid
and cysteine as inhibitors on the browning reaction decreased as temperature increased, cysteine
was more effective in decreasing browning reaction than citric acid.
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Fig. 1. Absorbance differences of enzymatic garlic hy-

drolyzates treated with varied concentrations of
cysteines during 12 days.

—&—: Control, 18— Cys 0.1%, —&—! Cys 0.2%,
—<¢—: Cys 0.3%, —%—: Cys 0.4%, —@— Cys 05%
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Fig. 2. Absorbance differences of enzymatic garlic hy-
drolyzates treated with various concentrations
of citric acids during 12 days.

—&—: Control, —— CA 0.1%, —&— CA 0.2%,
—<— CA 0.3%, = CA 04%, —@— CA 05%
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Table 1. Effects of cysteine, citric acid and ascorbic acid concentration on the browning reaction of enzymatic

garlic hydrolyzate at 37°C for 12 days

Concentration 0 day 12 days
Compounds 4E
(96) L a b L a b
0.0 50.4 44 17.2 385 9.7 195 132
0.1 53.0 44 17.4 38.8 102 19.0 131
Cysteine 0.2 56.3 19 175 40.6 85 193 10.8
0.3 59.2 0.2 176 425 83 19.3 9.1
0.4 61.2 -0.8 17.1 427 6.0 19.0 8.1
0.5 62.7 -0.9 16.6 444 57 20.1 6.8
0.0 50.9 45 17.9 41.9 10.3 20.2 11.0
0.1 53.1 22 185 438 8.2 204 84
Citric acid 0.2 54.9 0.0 18.6 459 6.9 209 6.3
0.3 56.3 -2.1 183 490 6.3 213 43
04 58.0 -3.4 185 50.7 58 216 39
05 57.7 -4.3 180 52.3 50 21.8 42
0.0 499 4.2 17.8 41.3 92 20.3 10.3
0.1 51.8 0.5 20.2 339 88 18.8 12.0
Ascorbic 02 52.2 1.2 214 383 81 187 123
acid 0.3 52.5 14 219 37.4 8.0 184 131
04 53.3 0.0 20.8 369 85 186 137
05 53.8 1.0 21.7 35.8 94 185 150

L: Lightness, a: Red/green, b: Vellow/blue
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Fig. 3. Absorbance differences of enzymatic garlic hy-
drolyzates treated with various concentrations
of ascorbic acids during 12 days.

—&—: Control, ——: AsA 0.1%, —&—: AsA 0.2%,
—! AsA 0.3%, =k AsA 0.4%, —@— AsA 05%
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Table 2. Synergistic effects of ascorbic acid with cysteine or citric acid on the browning reaction of enzymatic

garlic hydrolyzate

0 day 12 days
Hunter 4E
L a b L a b
Control 49.7 55 17.8 39.7 10.2 20.2 113
Citric acid 540 0.6 184 43.2 8.7 21.6 8.2
Citric aicd+ASC" 56.8 15 22.3 434 8.1 21.0 75
Cysteine 56.5 34 17.8 426 9.1 20.3 83
Cysteine+ ASC 58.1 1.1 20.3 435 7.8 189 6.7

L: Lightness, a: Red/green, b: Vellow/blue, Y Ascorbic acid

Table 3. Effects of holding temperatures on the browning reaction of enzymatic garlic hydrolyzate for 12 days

Hunter
Temp. Treatment 0 day 12 days 4E
L a b L a b
Control 51.3 4.3 17.4 41.4 10.3 214 12.2
30°C Cysteine 59.8 16 17.9 475 85 21.0 6.7
Citric acid 56.9 -0.3 179 483 75 234 74
Control 492 58 171 384 109 19.3 12.1
40°C Cysteine 587 1.1 18.0 43.7 9.3 20.1 7.0
Citric acid 545 -0.5 189 42.3 95 212 8.6
Control 49.0 51 18.3 312 108 16.2 188
50°C Cysteine 57.2 14 184 343 10.3 17.1 156
Citric acid 528 14 19.1 33.6 10.3 174 16.3

L: Lightness, a: Red/green, b: Yellow/blue
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Fig. 4. Effects of storage temperatures on the absorbance

differences of enzymatic garlic hydrolyzates trea—
ted with either 0.3% cysteine or 0.3% citric acid
for 12 days.
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