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Abstract

Retarding retrogradation of a Korean rice cake (Karedduk) added with carbohydrate materials after 0~30
hrs of storage at 5°C were investigated by Avrami equation using textural characteristics. Carbohydrate
materials such as powdered sugar, trehalose, fructooligosaccharide (95%), isomalto, healtholigo, and
galactooligo-saccharide (50%) were added in 0, 1, 5 or 10% levels on dry rice flour. In the amylogram, the
breakdown (P-H) and consistency (C-H) for Karedduk added with carbohydrate materials were lower than
those of the control. Decrease in the Avrami exponent (n) and increase in the time constant (1/k) of Karedduk
added with carbohydrate materials during storage determined by Avrami equation were important comparison
factors to the control in terms of retrogradation rate analysis. The Avrami exponent (n) for control,
fructooligosaccharide (95%) 10% and healtholigo 1% addition were 2.415, 1.977 and 3.297, respectively. The
time constant (1/k) for fructooligosaccharide (95%) 5% and healtholigo 1% addition were lower than the control.
Lastly, Karedduk added with carbohydrate materials, except for fructooligosaccharide (95%) 5% and
healtholigo 1% addition, was effective in retarding retrogradation.
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Table 1. Texture analyzer conditions for texture hardness
of a Korean rice cake (Karedduk)

Test type Two bite compression test
Distance format 25% strain
Plunger diameter 125 mm
Test speed 1.7 mm/sec
Pre-test speed 5.0 mm/sec
Post-test speed 10.0 mm/sec

Analyzer(model TA-XT2, Stable Micro System Ltd,
Haslemere, England)Z A}-8-3}9} Bourne(24)o 2} &} 7]&
o e g 2A319on, Table 1o bt 2402 84
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Table 2. The effect of carbohydrate materials addition on pasting properties of rice flour

Pasting proper‘tiesl)‘Z)

Samples Peak viscosity Hot paste Cold paste Breakdown Consistency  Setback

P) viscosity (H) viscosity (C) (P-H) (C-H) (C-P)
Control 508 278 553 230 275 45
Powdered sugar 5% 460 323 555 138 233 95
Trehalose 5% 405 348 505 58 158 100
Trehalose 10% 360 285 455 75 170 95
Fructooligosaccharide (95%) 5% 425 335 513 90 178 88
Fructooligosaccharide (95%) 10% 428 285 483 143 198 55
Isomalto 5% 430 328 493 103 165 63
Healtholigo 1% 475 373 545 103 173 70
Healtholigo 5% 448 388 483 60 9% 35
Galactooligosaccharide (5096) 5% 435 310 495 125 185 60

V89 (w/w, dry weight basis). Means of two replications.
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Fig. 1. Pasting properties of rice flour and hardness of a
Korean rice cake (Karedduk) on first (x) and second (y)
principal components.

P: peak viscosity, H: hot paste viscosity, C: cold paste vis—
cosity, P-H: breakdown, C-H: consistency, C-P: setback, h2:
hardness of a Korean rice cake (Karedduk) after 2 hrs of stor-
age at 5°C, h6: hardness of a Korean rice cake (Karedduk) after
6 hrs of storage at 5°C, h24: hardness of a Korean rice cake
(Karedduk) after 24 hrs of storage at 5°C, h30: hardness of
a Korean rice cake (Karedduk) after 30 hrs of storage at 5°C.
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Table 3. Pearson correlation coefficients (r) between past-
ing properties of rice flour and hardness of a Korean rice
cake (Karedduk)

Pasting properties Hardness”

h2 h6 h24 h30
Peak viscosity (P) 034 050 0.70° 066
Hot paste viscosity (H) 0.23 0.06 0.43 043
Cold paste viscosity (C) 0.52 0.707 0.68 0.62
Breakdown (P-ID) 0.10 0.36 0.24 0.20
Consistency (C-H) 0.19 0.45 0.14 0.10
Setback (C-P) 0.18 0.14 -025 -0.25

Yh2: hardness of a Korean rice cake (Karedduk) after 2 hrs
of storage at 5°C, h6: hardness of a Korean rice cake
(Karedduk) after 6 hrs of storage at 5°C, h24: hardness of
a Korean rice cake (Karedduk) after 24 hrs of storage at 5°C,
h30: hardness of a Korean rice cake (Karedduk) after 30 hrs
of storage at 5°C. "Significant at p<0.05.
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Fig. 3. Plot log{-In(E.-E;)/(EL-E,)} vs log t for a Korean rice cake (Karedduk) added with carbohydrate materials after

0, 4, 22 and 28 hrs of storage at 5°C.
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Table 4. Avrami exponent, rate constant and time constant of a Korean rice cake (Karedduk)

Avrami exponent (n)”

Rate constant (hrs) (k¥)® Time constant (hrs) (1/k)

Samples
Control 2.415
Powdered sugar 5% 2.085
Trehalose 5% 2.429
Trehalose 10% 2.004
Fructooligosaccharide (95%) 5% 2.466
Fructooligosaccharide (95%) 10% 1.977
Isomalto 5% 2.501
Healtholigo 1% 3.297
Healtholigo 5% 2.463
Galactooligosaccharide (50%) 5% 2.873

0.023 43.29
0.012 85.47
0.013 78.13
0.004 238.10
0.025 40.82
0.006 175.44
0.017 58.48
0.027 3745
0.016 63.29
0.017 59.52

YValues obtained from slop of plot log{-In(Er— E)/(EL—E»)}
DValues obtained from slop of plot In(Er—E,) vs time.
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