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Effect of Oligosaccharide Syrup Addition on the Retrogradation
of a Korean Rice Cake (Karedduk)
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Abstract

Effects of the addition of three commercial oligosaccharide syrups into a Korean rice cake (Karedduk) on the
textural characteristics and retrogradation of the rice cake were examined during the storage for 5 days at 25°C
and 4°C. Each syrups contained maltose (M75), isomaltose and panose (HL), or maltotetraose (G4) as major
sugars. The increment (rates) in gumminess, hardness and chewiness during the storage were significantly reduc-
ed by replacing rice flour (up to 10%) with the oligosaccharides. The retardation in the textural changes by the
oilgosaccharides was more significant when the rice cake was stored at 25°C than at 4°C. Among the three
types, HL exhibited most effective in retarding the textural changes. Thermograms by a differential scanning
calorimeter (DSC) showed that the oligosaccharide increased the onset temperatures and enthalpy for the starch
melting, but the recrystallinity measured from the enthalpy ratio before and after the storage was significantly
reduced by the presence of the oligosaccharide. Especially with 5% HL, the recrystallinity was significantly low
(72.7%) compared to rice cake without HL (88.1%). Therefore, HL had great efficiency in retarding starch re-
trogradation as well as textural changes of the rice cake during the storage.
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Table 1. Moisture content, pH and dextrose equivalent
(DE) of maltotetraose (G4), high malto-oligosaccharide
(M75), isomalto-oligosaccharide (HL) syrups”

G4 M75 HL
Moisture (%) 13.82 13.50 19.05
pH 6.01 5.90 5.04
DE 22.00 50.00 60.00

“Data provided by Sewon Company Ltd.

Table 2. Sugar compositions of maltotetraose (G4),
high malto-oligosaccharide (M75) and isomalto-oli-
gosaccharide (HL) syrups”

G4 M75 HL
Glucose 1.22 3.61 16.53
Maltose 5.68 47.01 22.98
Maltotriose 10.91 20.76 6.85
Maltotetraose 53.21 0 0
“Isomaltose 0 0 5.86
Panose 0 0 24.63
Isomaltotriose 0 0 143
Others 28.98 27.62 21.72
Total (%) 100.00 100.00 100.00

"Data provided by Sewon Company Ltd.
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Table 3. Overall F-value and R’ for the relationship of the textural propreties of a Korean rice cake (Karedduk) to
the oligosaccharide types and concentrations, and storage conditions

Textural properties

Hardness Cohesiveness Springiness Gumminess Chewiness
F-values 179.89* 30.42* 3.23* 152.52* 165.92*
R’ 0.989 0.938 0.618 0.987 0.988
cv! 11.287 1.707 2.793 12.116 11.813

Ycoefficient of variation.
*P<(.0001.

Table 4. Significance levels for the relationship of the textural properties of the rice cake to the oligosaccharide type
and concentration, and storage temperature and period

Factors Hardness Cohesiveness Springiness Gumminess Chewiness

Sources

oligosaccharide type (type) 0.0001 0.6623 0.2682 0.0001 0.0001
concentration (con) 0.0001 0.0020 0.5317 0.0001 0.0001
storage temperature (temp) 0.0001 0.0001 0.0001 0.0001 0.0001
stroage period (day) 0.0001 0.0001 0.0001 0.0001 0.0001
temp X type 0.0001 0.6950 0.9186 0.0001 0.0001
temp x con 0.0001 0.1326 0.0001 0.0001 0.0001
type x con 0.0001 0.6315 0.9429 0.0001 0.0001
day x temp 0.0001 0.0001 0.0001 0.0001 0.0001
day x type 0.0001 0.9752 0.0127 0.0001 0.0001
day x con 0.0001 0.0004 0.0115 0.0001 0.0001
temp x type X con 0.0003 0.2640 0.8895 0.0014 0.0005
day x temp x type 0.0006 0.9882 0.4484 0.0122 0.0018
day x temp x con 0.0001 0.0003 0.0244 0.0001 0.0001
day x type x con 0.0001 0.8060 0.1422 0.0002 0.0001
day x temp x type X con 0.0001 0.9994 0.2253 0.0002 0.0001
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Fig. 1. Effect of isomalto-oligosaccharide (0~10%) on
the hardness of a Korean rice cake (Karedduk) during
the storage at 4° or 25°C for 5 days.

£ 27 S A8 2d A B8] AmAde] Zr)st
Atk AT ZES viTa 2 o) ALARA] &
gl AAEIAs} ARG ok & AP
vhebict. ol2lgh AL 371 Leluwd R4 y|
=8HA vhebgdeh. Fig. 2 ol4E G4, M75, HL 27t
10% A7l A7) 7ol wp A mAe) Hals ¥
AL ek vhAZIRIE A7 2t 2 A 1A 9
S7He 2| 2 (10%)e o8] ZFa=Eldon, geln
g FHell W ol F=R)A] Wk}l ALy
e A sdAfel 3R] AaAde] Faste A
= Yehd off+= o] uf feto R AlHE 5 9l
=2 o] Watglon Yzl Zo g Hol niYE
o oJg Rl 2 zx7}o] ity Ao g 2Fc)
%A (cohesiveness)] 739l = Fig. 3¢ et
uhe} gho] YW B A] G4, HL, M75 25 B3t 19 ¥
ol Al F43] gl ¥ 29, 34, 4%177}74 =
Whglo] vled s FAEeH S F5 P
frelAdale i}°]i Holz] ¢sgiel. Aene] 7
e 14713 & 2715958 /A5t 24 A RE Do}
A& FFog 7)17ke] Atel ulel w Lo
A7beel met BAE A B} Wl o7k S A
AX oz ofF Antgt Ao HA BAA foio)
%%%%4iiﬂéﬂﬁﬂthl%&iﬂﬂﬂL
2 APl S Aol g vl A eyl ot
A2 B A 2 gelad 10% ?éﬂ:rLZ}tﬂW °of

16000 i
—_—
- 0%, C |
14000 - A G4, 4°C
| H, 4C
@ M75, 4°C
12000 4 | -©- o, 25°
- G4, 25°C |
- HL, 25°C
10000 -| A

8000 -

6000 -

Hardness (g force)

4000

2000 -

Storage days

Fig. 2. Effect of oligosaccharide types (10% based on
solid weight) on the hardness of the rice cake during
the storage at 4° or 25°C for § days. G4: maltotetraose,
HL: isomalto-oligosaccharide, M75: high malto-oligosaccha-
ride.
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Fig. 3. Effect of oligosaccharide types (10% based on
solid weight) on the cohesiveness of the rice cake dur-
ing the storage at 4° or 25°C for 5 days. G4: mal-
totetraose, HL: isomalto-oligosaccharide, M75: high malto-
oligosaccharide.
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Fig. 4. Effect of oligosaccharide types (10% based on
solid weight) on the springiness of the rice cake during
the storage at 4° or 25°C for 5 days. G4: maltotetraose,
HL: isomalto-oligosaccharide, M75: high malto-oligosac-
charide.
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Fig. 5. Effect of oilgosaccharide types (10% based on
solid weight) on the gumminess of the rice cake during
the storage at 4° or 25°C for 5 days. G4: maltotetraose,
HL: isomalto-oligosaccharide, M75: high malto-oligosac-
charide.
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Fig. 6. Effect of oligosaccharide types (10% based on
solid weight) on the chewiness of the rice cake during
the storage at 4° or 25°C for 5 days. G4: maltotetraose,
HL: isomalto-oligosaccharide, M75: high malto-oligosaccha-
ride.
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Content o) 02} AH?
o T.
@ O <) /)
Control 0 71.37+0.60 132.57+1.40 17.62+2.17

5 7233%£257 133.33+1.23 20.27+1.54

G4 10 72775045 131.80£1.05 19.54+3.03
vos 5 7L13+049 130375045 16404625

10 71774081 131704233 20.29+3.99
aL 5 7L70=099 131954092 2158012
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“melting enthalpy.
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Fig. 7. DSC thermogram of O day and 7 days stored
rice flour with addition of HL. HL: isomalto-oligosac-
charide.
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Table 6. Onset temperature (T,) and enthalpy (AH) for the melting, and recrystallinity of the retrograded rice cake

containing oligosaccharides”

Oligosaccharide (%) T, (C) AH (J/g) Recrystallinity”(%)
Control 0 40.77+£1.57 15.54+3.79 88.1
G4 5 39.80+3.02 16.30+£0.54 80.3
10 41.17+1.08 15.18+0.99 78.0
M75 5 42.35+0.78 13.544+1.28 823
10 44.60+3.76 13.20+1.60 65.0
HL 5 4230+1.74 15.73+£043 72.7
10 44.50+£1.78 16.77+1.59 68.9

recrystallized at 4°C for 7 days.
2 AH for retrogfaded flour % 100
AH for native flour
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