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Abstract

Retarding retrogradation of Korean rice cakes(Karedduk) with a mixture of trehalose and Sun-Tender added, after 0, 24,
and 48 hr of storage at 5C, was analyzed by Avrami kinetics. A central composite design was used for arrangement of
treatment. The two independent variables selected for retarding retrogradation analysis were amounts of trehalose(x) and
Sun-Tender(y). Trehalose was added at 0, 3, 6, 9, and 12% levels, and Sun-Tender added at 0, 0.3, 0.6, 0.9, and 1.2%
levels, to dry rice flour. The Avrami exponent(n) for the mixtures of 9% trehalose and 0.3% Sun-Tender, and 9% trehalose
and 0.9% Sun-Tender were lower than in the control. The time constant(1/k) for the mixture of trehalose and Sun-Tender
was higher than in the control. The effect of retarding retrogradation of Korean rice cakes with added mixtures of trehalose
and Sun-Tender showed an increasing trend as the amount of trehalose increased. These results suggest that adding a mixture
of 9% trehalose and 0.3% Sun-Tender, or 9% trehalose and 0.9% Sun-Tender to Korean rice cakes(Karedduk) is effective
for retarding retrogradation.
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Table 1. Levels of addition based on central composite

design
) Coded-variables
Variable Symbol
—1 0 1 2
Trehalose(%) X 0 3 6 9 12
Sun-Tender(%) vy 0 0.3 0.6 0.9 1.2
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Table 2. Experimental design of mixture conditions of
Korean rice cakes

Experiment Trehalose Sun-Tender
number Code % Code %
1 —1 3 —1 0.3
2 1 9 —1 0.3
3 —1 3 1 0.9
4 1 9 1 0.9
5 —2 0 0 0.6
6 2 12 0 0.6
7 0 6 —2 0
8 0 2 1.2
9 0 0 0.6
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Fig. 1. Plot log{—In(E, —E)/(E,—E,)} vs log t for Korean rice cakes with a mixture of trehalose and Sun-Tender after
0, 24 and 48 hr of storage at 5C.
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Table 3. Avrami exponent(n), rate constant(k) and time
constant(1/k) of Korean rice cakes

Samples Avrami equation analysis
Avrami Rate Time
Trehalose Sun-Tender
exponent constant  constant (hr)
(%0) (%) N %)

(n) (k) (1/k)

0 0 1.708 121x10 2 82.64

3 0.3 2.552 0.96x10 * 104.17

9 0.3 1.501 0.46x10 ° 217.39

3 0.9 2.250 0.81x10 > 123.46

9 0.9 1.228 0.40x10 > 250.00

0 0.6 1.394 0.83x10 * 120.48

12 0.6 1.786 0.25x10 * 400.00

6 0 1.742 0.34x10 * 294.12

6 1.2 2.155 0.64x10 * 156.25

6 0.6 2.451 0.42x10 * 238.10

" Values obtained from slop of plot log{~1In(Z, — £)/(E, — E,)} vs
log t.
2 Values obtained from slop of plot In(Z, — E) vs time.
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Fig. 2. Plot In (EL — Et) vs time for Korean rice cakes with a mixture of trehalose and Sun-Tender after 0, 24 and 48
hr of storage at 5C.
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Fig. 3. Response surface plots illustrating effect of trehalose
and Sun-Tender on time constant(1/%) of Korean rice cakes
with a mixture of trehalose and Sun-Tender after 0, 24 and
48 hr of storage at 5C. x=Trehalose, y=ST(Sun-Tender).
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