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Abstract

Using cystine, ascorbic acid and citric acid, retarding and synergistic effect on the browning
reaction of onion juice concentrate was evaluated. Cysteine retarded the browning reaction most
effectively followed by citric acid ; on the contrary, ascorbic acid accelerated rather than retarded
the reaction at the concentration of 0.196. The retarding effect of cysteine increased abruptly up
to concentration of 0.3% and remained unchanged. Citric acid acted more effectively than ascorbic
acid in terms of synergism. The browning reaction of onion juice concentrate exhibited activation
energies of 62J/mol with cysteine and citric acid as compared to 73)/mol for control. Q0 was
determined to be 2.52 and 2.38 for control, 2.2 and 2.09 for treatment in the temperature range of

30~40°C and 40~50°C, respectively.
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C = Co+kt 1)

C = brown pigment concentration(OD/hr X 103)
at time t

Co = brown pigment concentration at time t,

k = rate constant(OD/hr)

t = reaction time(hr)

EFH S E ALp ke 23 kS Ee] AL
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log k = log ko - (2)
k = reaction rate constant

ko, = Arrhenius constant

T = absolute reaction temperature(°’K)

Ea = activation energy(J/mol)

R = gas constant

A3 =2 3 30~40°C, 40~50°CE 7|&
0.2 sto] ZABuLg-9] 2T AR(Qu value)E T
A ()l =t T3l

log Qu = 2.2 Ea 3)
08 L0 T(T+10)

Q1o = Qo value
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T = absolute reaction temperature(K)
Ea = activation energy(J/mol)
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Fig. 1. Changes in color difference of onion juice
concentrate with 0.1% ascorbic acid, cysteine
and citric acid.
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Fig. 2. Changes in color difference of onion juice
concentrate with different concentrations of
cysteine.
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Fig. 3. Changes in color difference of onion juice con-
centrate with combination of either cysteine
and citric acid or cysteine and ascorbic acid.
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Fig. 4. Color intensity of onion juice concentrate at
various temperatures.
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Fig. 5. Color intensity of onion juice concentrate with
cysteine and citric acid at various temperatures.
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Table 1. The regression equations and correlation co-
efficients between log k(Y axes) and recip-
rocal absolute temperature(X axes) of the
onion juice concentrate

. . Correlation

Sample Regression equation coefficient
Control Y=-3.806X+11.151 —-0.98
Cysteine+citric acid Y=-3.248X+ 9.139 —0.3
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