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Abstract

Gum was added to Jeungpyun (steamed Korean rice cake) to extend the shelf life and prevent retrogradation.

The hardness of Jeungpyun was analyzed and the type of retrogradation was calculated by the Avrami equation. Guar gum,
xanthan gum and pullulan were added to the steamed Korean rice cake at contents of 0.05%, 0.1% and 0.5% (w/w). The
moisture contents of the steamed Korean rice cake stored at 4°C remained unchanged over the three days. When the
concentration of added gums was less than 0.1%, the hardness was lower than that of the non-added gum. At a gum
concentration of 0.5%, the hardness of Jeungpyun with added guar gum and xanthan gum was higher than that of pullulan
and non-added Jeungpyun. The types of retrogradation varied according to the amount and the kind of the added gums.
The type of retrogradation of pullulan-added rice cake was similar to that of xanthan-added rice cake. The Avrami
exponent of pullulan-added and xanthan-added Jeungpyun was 1.4~1.49 and 1.25~1.43, respectively. As the concentrations
of pullulan were increased from 0.05% to 0.5%, the time constant (1/k) increased from 5.37 to 15.65. Pullulan and xanthan
gum were confirmed to be more effective than guar gum for preventing the retrogradation of the steamed Korean rice cake

known as Jeungpyun.
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Fig. 1. Changes of moisture contents of steamed Korean rice
cake added various gums with different concentration stored at

4°C during 72 hours. [J: Non-added gums
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Fig. 2. Hardness changes of steamed Jeungpyun without gums
and added with gums (0.05%) stored at 4°C during 72 hours.
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Fig. 3. Changes of hardness of steamed Korean rice cake stored
at 4°C with 0.1% concentration of gums.

Xanthan 7] 0.1%Z H716190E ol E-3H3e] Wshe= 55.73%
oAl 5541%= Ao, guar A3 pullulang 718k i
glafo] 57.15%0A 57.93%=, 55.30%14] 56.19%=2 Tha F7t
e A%S JERIAINE f2]F9] Zole fle AR YEl
welr 4°C A% 2EoA 22417 A= g3kl el
AF #7F 23 FH7RE el 72F Aol gl ALE e
re=

a4z &3

Guar 7, xanthan 7, pullulan®] §5E ZHF 0.05, 0.1, 0.5%%
Hrrelel Alzdt FEL M AREHEA 12417 FF 33
gk 7o) WskE Fig. 240 YeERISITE ARE H7iekA &
A7) Ame 257 gol A 72417 A3 FollEs 1,600 x g0 &
Z7Felith. Guar S 0.05% H7FsE Z-9-oll= 145914 836 ¢
S 2 xanthan 7 0.05% H718F 79-ol= 242 goll A 1318 g0 =,
pullulan 0.05% 718+ Z$+= 133 0lA 1140 g0 & A7) gyt
87 Z7F8IATHFig. 2). AFE] FEE 0.1%, 0.5% H71sd

2000

1500

1000

Hardness (g)

500 F

—— Guar gum
—— Xanthan gum
—{— Pullulan

0 12 24 36 48 80 72
Time (hour)

Fig. 4. Changes of hardness of steamed Korean rice cake stored
at 4°C with 0.5% concentration of gums.
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Table 1. Comparition of the Avrami exponent (n) of steamed
Korean rice cake added various gums with different
concentrations stored at 4°C

Table 2. Time constant (1/k, days) of steamed Korean rice cake
added xanthan gum or pullulan with various concentration
stored at 4°C

Concentration Control Guar Xanthan  Pullulan
0.05% 1.922 1.283 1.429 1.483
0.1% 2.262 1.245 1.414
0.5% 1.887 1.412 1.489
0
M
-0.5
. [ ]
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)
g 1.5
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E * m control
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Fig. 5. Plot of log[-In(E, — E)/(E, — E)| against log t for steamed
Korean rice cake added 0.05% gums stored at 4°C.
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Concentration (%)

Gum
0.05 0.1 0.5
Xanthan 5.18 8.78 3.61
Pullulan 5.37 7.93 15.65
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0.05% F7H91E "ol 5183 53724 HISElR oL 0.5%7}
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