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Quality Characteristics of Jeung-Pyun(Korean Rice Cake) According to the Type and
Amount of the Oligosaccharide Added

Eun-Ah Lee and Kyung-Ja Woo
Department of Food and Nutrition, In-ha University

Abstract

This study was carried out to investigate the effects of oligosaccharide addition on Jeung-Pyun fermentation.
Fructooligosaccharide (FOS), isomaltooligosaccharide (IMOS), galactooligosaccharide (GOS) were used at the
concentration of 15%, 25% or 35% of the rice in Jeung-Pyun ingredients. The physicochemical properties, sensory
evaluation and instrumental characteristics were examined. The internal structure of Jeung-Pyun samples was observed
by SEM. The pH of Jeung-Pyun batters was decreased as the fermentation progressed. Compared with the control
using sucrose, the specific volume of Jeung-Pyun was higher in the 15% and 25% of oligosaccharide-added samples.
The degree of gelatinization decreased more slowly than control as the storage time increased both at 20°C and 4°C.
In sensory evaluation, Jeung-Pyun with FOS and IMOS at the levels of 25~35% and GOS at the levels of 25%
showed the best scores. In instrumental characteristics, springiness, gumminess, hardness and cohesiveness were
similar among all samples during storage at 20°C and 4°C. In the intemal structure of Jeung-Pyun observed by
SEM, Jeung-Pyun substituted with oligosaccharide at the levels of 25% for sucrose showed large and regularly
distributed air pores. In conclusion, the replacement of sucrose with oligosaccharide in Jeung-Pyun ingredients

appeared acceptable in terms of fermentative aspects.
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Table 2. Formular for the preparation of Jeung-pyun

Table 1. Sugar composition of oligosaccharide*

Fructooligo ™ - Isomaltooligo  Galactooligo

saccharide saccharide saccharide

Glucose 30 Glucose 39 Glucose 23
Composition Fructose 4  Fructose 2 Lactose 21.8
of Sucrose 11 Maltose 7 GOS 53
sugar FOS 55 Maltotriose 1 the others 0.2

IMOS 51
Total (%) 100 100 100

% . Data provided by Samyang Genex Company Ltd.

maltooligosaccharide(®d 22| il MS500), Galactooligo-
saccharide( &2l L500)E (F) o Ad& 4+
AERY AZ Lo} ALEHTHTable 1),

2. M2 MX2| ¥ W= HiE|

A ANEE 12 FFFE 38 FAsd B g7
20C &27]B.0.D incubator, TYFHEHA 2417+
B¢ 23T, 32 99 AR wge A% A7E
Faz st B & FF d& & 30% A%
15%, &3 0.8%, &3 30%= stgth A% Al A
29 £PdugdE 2 B FFH d& 15%, 25%,
35%2 R, 221G AZRA T8 A
7hEE 81y T8 gate] A7betd

THTable 2).

24 2L A @x EJE W, 47y A7
AEE Z=PN=E ¥ F EH7|(Food Mixer,
FM-808, §dAHZE 28 &% Zol 2&T HH

Ingredients (g)

Samples

Rice* Water Salt Sugar FOS MOS GOS Tak+u
Sucrose 100 30 0.8 15 . . . 30
FOS 15 100 272 08 . 15 . . 30
FOS 25 100 254 0.8 25 . . 30
FOS 35 100 23.5 0.8 35 . . 30
IMOS 157 100 27.2 0.8 15 . 30
IMOS 25 100 253 0.8 25 . 30
IMOS 35 100 235 0.8 35 . 30
GOs 157 100 275 0.8 . 15 30
GOS 25 100 259 08 25 30
GOS 35 100 24.2 0.8 35 30
Sucrose : sucrose Jeung-pyun
a) : fructooligosaccharide 15% Jeung-pyun
b) : isomaltooligosaccharide 15% Jeung-pyun
¢) : galactooligosaccharide 15% Jeung-pyun
* . Soaked rice for 2 hours in water, 20°C
#ZzeBerg R A 178 A 552001 - 432 -
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Table 3. Chemical composition of Jeung-pyun containing different types and amounts of oligosaccharides (%)
Oligosaccharides Amf,’ums Lipid kP‘rotein Ash Moisture
types (%)
Sucrose 15 0.61 3.64 018 52.6
Fruct 15 0.43 3.13 0.21 52.6
Olri“CO:ac harid 25 045 274 024 50.8
8 © 35 0.48 214 027 50.6
1 It 15 0.41 3.51 0.16 52.8
osl‘i":)‘;;hari 4 25 041 318 017 517
8 ¢ 35 043 287 0.19 512
15 0.52 3.04 0.19 53.6
g’i’lzcsz’cchm e 25 0.53 279 0.21 543
8 35 0.57 2.49 0.23 529
Rice* 0.43 6.53 1.23
* . Jeung-pyun ingredient, rice flour
061% FFo2 A9 F7l SWo] & FH |
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A+ 52 (Analysis of variance)@ Duncan] E]-%‘?:.‘-,—]

g
293G @] F4E5E 9w PEe ga
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Fig. 1. Changes in pH of

Jeung-Pyun batters
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Table 4. The Specific volume of Jeung-pyun containing
different types and amounts of sweeteners

Sweetener types Amounts Specific volume
(%) (ml/g)
Sucrose 15 1.83ab*
Fructo- 15 1.90a
oligosaccharide 25 1.75bc
35 1.66¢
Sucrose 15 1.83a
Isomalto- 15 1.81a
oligosaccharide 25 1.73a
35 1.62b
Sucrose 15 1.83a
Galato- 15 1.48¢
oligosaccharide 25 1.67b
35 1.73ab

* : Mean values with the same letter within a colum are
not significantly different at 5% level by Duncan’s
multiple range test
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Fig. 2. Changes in degree of gelatinization of Jeung-Pyuns during storage at 20°C and 4°C for 3 days.
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Table 5. Sensory evaluation value of Jeung-pyuns containing different types and amounts of sweeteners

sweetener type amount Characteristics
(%) COL SIZ GRA FLA TAS SOF CHE ELA MOI OVE
Sucrose 15 459" 406" 459 4.16° 3.88" 459" 4.69° 4.56" 4.34° 431°
Fructo. 15 4.00° 3.84: 4.72: 3.66° 2.912 3.59: 4.13° 431° 3,50: 3.41°
oligosaccharide 25 3.84" 459 3.84 422" 3 459 4.59° 4.44° 475 428"
35 3.38° 5.25° 3.19° 4.28° 5.38° 4.41° 4.56° 4.47° 4.69° 431°
Sucrose 15 4.54° 3.67" 4.58° 4.25° 4.79° 4.45° 4.83° 471° 4.46%  450°
Isomalto. 15 421: 3.71: 4.79: 4.17: 2.712 3.94: 4.25:: 4.21: 3.92: 333:
oligosaccharide 25 4.17 4.42 375 4.040 325 4.04 458 4.13 408 3.83
35 4.00° 5.04° 2.50¢ 3.25 3.88" 3.88° 417 3.46° 4.79° 3.58°
Sucrose 15 5.00° 3.58” 4.92° 4.42° 4.96° 4.64° 4.67° 4.38° 4.88° 4.54°
Galacto. 15 3.48:‘ 2.67° 421° 3.42: 2.79; 3.57; 433 4.42° 3.88: 2.92°
oligosaccharide 25 4.00 479" 3.54° 346 3.25 3.85 4.13° 417" 3.63 3.46"
35 3.13° 471° 2.88° 3967 346" 372" 421° 3.88° 3.71° 3.29°
COL : color, SIZ : size, GRA : grain, FLA : flavor, TAS : taste, SOF : softness,
CHE : chewiness, ELA : elasticity, MOI : moistness, OVE : overall quality.

Sucrose : sucrose Jeung-pyun

* . Mean values with the same letter within a colum are not significantly different at 5% level by Duncan’s multiple range test
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Fig. 3. Instrumental characteristics of Jeung-Pyuns during storage at 20°C
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Fig. 4. Instrumental characteristics of Jeung-Pyuns during storage at 4°C
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