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Optimization of Modified Starches on Retrogradation of Korean Rice Cake(Garaeduk)
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Abstract

This study was carried out to investigate the influences of modified starches on suppression of retrogradation in Korean
rice cake for their optimization, Garaeduk. Based upon studying Avrami equation, the Avrami exponent n value of all
the experiment samples was found to be 1.03~1.37 in the influence of modified starches on retrogradation of the rice
cake. This means that the retrogradation of the Korean rice cake occurred instantly after the crystallization of starch
particles in the Korean rice cake formulated by modified starches. The highest Avrami exponent n value was indicated in the control
sample. The rate constant k of retrogradation in the Korean rice cake formulated by modified starches showed
comparatively low and appeared to be the lowest in the Korean rice cake formulated by SHPP. This tendency was shown
well in the time constant(1/k) of retrogradation velocity. According to the DSC analysis, the onset temperature of
gelatinization in thermal characteristics showed somewhat high in case of addition of modified starch into the Korean
rice cake on storage time and the SHPP was slowly gone up. In peak temperature of gelatinization in thermal charac-
teristics of the DSC analysis, SSOS and ASA were increased a little in comparison with the control. The control was
comparatively high increase. Melting enthalphy of all samples added with modified starches (SSOS: 21.1—23.7—24.1,
ASA: 21.1-24.8—-25.4) appeared to be lower than that of the Korean rice cake without modified starches(21.2—26.1—
27.1). The Korean rice cake added with SHPP was shown to be the lowest in the increasing rate of melting enthalpy(20.9—
21.4—22.1). Heat spreadability of all the samples in Martin melting diameter was revealed to be good in order of
control, ASA, SSOS, SHPP and especially the Korean rice cake added with SHPP was shown to be the best in heat
spreadability. In color, sensory examination and textural characteristic of the Korean rice cake added with modified
starches, the L*value was not changed practically with the storage time and seemed to be stable. The a* value of the
samples was followed by control(2.21—5.34: 141.6%), ASA (2.01—4.22: 110.0%), SSOS (2.78—4.87: 75.2%) and SHPP
(2.12—3.40: 60.4%) in order of color change. Also the b* value of the samples was followed by control(4.32— 6.35:
47.0%), ASA (4.66—5.73: 23.0%), SSOS (4.90—5.89: 20.2%) and SHPP (4.89—35.12: 4.7%) and there was the least (or
no) color change with the SHPP. Textural characteristics of samples was shown to be the highest in case of modified
starch addition and especially SHPP appeared to be the best in texture.
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Table 1. Avrami exponent, rate constant and
time constant of Korean rice cake formulated with
modified starch for 4 days(Group : see the legend
of Fig. 1).

Avrami Rate constant Time constant
exponent(7) (k, day ™) Uk, day™)
SSOS 1.03 0.12 833
SHPP 1.15 0.06 16.67
ASA 1.37 0.08 12.5
Control 1.16 0.18 5.56
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Fig. 1. Plot In(EL—-E,) vs time for Korean rice
cake formulated with modified starch for 4 days.
(SSOS : starch sodium octenyl succinate, SHPP :
starch a -hydroxypropyl phosphate, ASA : acetylated
starch adipate).
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Fig. 2. Plot log (In{(EL—E)/(EL~Eq)}) vs log time
for the Korean rice cake formulated with modified
starch for 4 days(Group : See the leg end of Fig. 1).
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Fig. 3. Effects of modified starch on the DSC
melting characteristics(onset temp. To, C) of Ko-
rean rice cake during storage(Group : See the le-
gend of Fig. 1).
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Fig. 4. Effects of modified starch on the melting
characteristics(peak temp. To, C) of Korean rice
cake during storage(Group : See the legend of Fig.
1).
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Fig. 8. The Hunter's a values of Korean rice
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Fig. 9. The Hunter's b values of Korean rice
cake with addition of modified starch after 4 days
storage(Group : See the legend of Fig. 1).
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of Korean rice cake with addition of modified
starch after storage(®: SSOS, W: SHPP, a: ASA,
*. Control, Group:see the legend of Fig. 1).
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