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Abstract

Effect of the addition of maltitol to Korean rice cake (Karedduk) on its retrogradation was examined. Degree
of retrogradation was also examined in terms of recrystallinity of starch and color change with a differential scan-
ning calorimeter. As a result, retrogradation was suppressed by the increasing addition of maltitol. In particular,
enthalpy showed a tendency to decrease at 25°C rather than at 4°C during 4 days. In the gelatinization properties
using DSC, onset temperature (To) was shown to increase slightly according to storage time. Maximum peak
temperature (Tp) was shown to decrease by the addition of maltitol during 4 days. Melting enthalpy was decreased
at 25°C and 4°C by the addition of maltitol. The analysis X-ray diffraction also revealed that retrogradation of the
Korean rice cake was suppressed by the addition of maltitol because crystalline region did not appear. The addition
of maltitol into the Korean rice cake was found to result in an increase of its quality or color stability.
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Fig. 1. Effect of heating rate on gelatinization temperature of
a Korean rice cake (Karedduk) after 4 days at 25°C.
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Fig. 2. Effect of heating rate on gelatinization temperature of
a Korean rice cake (Karedduk) after 4 days at 4°C.
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Table 1. DSC properties of retrograded rice cakes stored at 25°C

Storage period (day) 0 hr 1 day 2 day 3 day 4 day

o ("C) 65.52*0.56 65.98+0.85 66.6510.81 67.941+0.81 69.211£0.25

Control Tp (°C) 106.8+0.82 107.1+0.34 107.9+0.25 1085+0.25 110.6+0.78
JH (J/g) 19.26 19.64 19.84 20.17 21.58

To ("C) 63.441+0.25 63.56 +0.75 63.95%0.60 64.05+0.41 66.02+0.52

Maltitol 1% Tp (°C) 105.1£0.82 1006 £1.25 106.7+0.34 107.2£0.25 109.9+0.88
4dH (J/g) 18.94 19.08 19.37 19.61 20.47

To (“C) 63.1420.85 63.69£0.49 63.86+0.35 64521101 66.32+1.27

Maltitol 2% Tp (°C) 101.9%0.66 102.6£0.12 10741052 107.8£055 107.6£0.78
4H (J/g) 18.81 18.94 19.21 19.32 20.34

o ("C) 62.2810.74 62.45%0.68 62.58+0.77 63.841+0.35 65.851+0.61

Maltitol 5% Tp (°C) 100.1£0.34 102.6+0.74 107.2%0.10 106.9£0.35 106.2+0.71
4H (J/g) 17.25 17.94 1858 19.12 20.21

To (°C) 62.00+0.94 62.11x0.64 62.23+0.31 63.88+0.94 64.21+0.45

Maltitol 10% Tp (°C) 99.11£0.84 99.6 £0.64 101.3%£0.17 103.9£0.34 104.2%+0.39
4H (J/g) 17.20 17.60 17.97 18.55 19.81

To: Onset temperature. Tp: Peak temperature.
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Table 2. DSC properties of retrograded rice cakes stored at 4°C
Storage period (day) 0 hr 1 day 2 day 3 day 4 day
To (“C) 63.74£0.40 64.85+0.24 65.8410.85 67.95£0.83 68.55*0.74
Control Tp ("C) 1259+ 0.62 127.8£0.82 1286*0.75 129.810.74 129.2£0.53
AH (J/g) 21.04 2154 22.58 22.25 24.12
To ("C) 65.12£0.87 65.87+£0.34 65.84+1.81 66.7510.35 67.32£0.33
Maltitol 196 Tp ("C) 126.7£0.71 128.1+£0.04 128.7£0.37 1289+0.52 129.4%0.74
JH (J/g) 2054 22.10 22.15 22.82 24.04
To (°C) 63.54£0.73 63.82+0.42 6497+ 0.66 65.50+0.42 66.50£0.26
Maltitol 2% Tp °C) 1225%1.20 124.31+0.94 125.7+0.24 126.2£0.56 127.8£0.57
AH (J/g) 20.17 21.84 21.85 22.85 23.86
To ("C) 63.15£0.78 63.48 £ 0.87 64.82+0.36 65.85+0.64 66.14£0.27
Maltitol 5% Tp ('C) 1224%1.28 1235%1.12 1248+0.25 1255%0.93 127.0£0.36
4H (J/g) 19.34 21.05 21.19 22.14 2381
To (°C) 62.34£0.28 62.68+£0.95 63.81£0.75 65.14+0.85 66.05+0.77
Maltitol 10% Tp (°C) 1176084 119.2£0.35 120.9+£0.73 121.7£0.95 122.8+0.74
4H (J/g) 18.25 1895 19.24 21.76 22.08

To: Onset temperature. Tp: Peak temperature.
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Fig. 3. X-ray diffraction patterns of Korean rice cake (Ka-
redduk) after 4 days at 25°C and 4°C respectively.
Ar 0%, B: 1%, C: 2%, D: 5%, E: 10%.
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Table 3. Changes in the colorimeter parameters of Karedduk
stored at 4°C and 25°C for 4 days

Stoage Tem Color Maltitol addition
value  Control 2% 5% 10%

period (day)
L* 35.9 83.0 38.1 89.5
25°C a* 04 04 0.3 04
b* 855 9.56 999 1022

0
L* 85 879 876 887

£C at 0.7 07 05 08

h* 886 968 979 1070

L* 832 836 839 846

%C  a* 03 0.2 0.2 0.1

] b* 1088 1035 1087 1135
L* 843 845 87 &7

L£C @ 06 0.4 0.3 07

b* 1135 1049 1060 11.34

L* 25 28 828 M6

25°C  a* -0.3 01 -01 -0l

) b* 1151 1042 1093 1138
L* 829 831 842 847

£C a* -02  -01 0.1 0.1

b* 1211 1099 1161 1261

L* 27 84 836 839

2%C a* 01 -01 -02  -01

\ b* 1349 1331 1111 124
) L* 831 85 836 80
4£C at 04 -05 -02 -01

b* 1244 1361 1381 1411

L* 22 813 813 847

25°C a* 06 -04 05 04

. b* 1392 1393 1241 1422

L* 82.1 834 82.3 834
4°C a* -0.6 -0.4 -0.4 -04
b* 1266 1399 1411 1429
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