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Effect of Oligosaccharide Addition on Gelatinization
and Retrogradation of Backsulgies
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Department of Food and Nutrition, Inha University, Inchon, Korea

Abstracts

Four different oligosaccharides used to determine their effects on gelatinization and retrogradation of
Backsulgies(BSG), Korean traditional rice cake, were cyclodextrin, isomaltooligosaccharide, fructooligosaccharide and
maltotetrose, with 3 or 6%(w/w), based on the rice flour. From the Amylograph and blue value data, adding 6%
cyclodexirin into the rice flour fastened the gelatinzation process, and delayed the retrogradation in stored BSG at
4°C for up to 3 days, probably due to its cyclic structure. Using rheometer, the hardness of freshly made BSG
added with cyclodextrin was significantly lower than that of control BSG, and increased with storage time in all
BSGs at refrigerated temperature. When using maltotetrose in rice flour, the hardness of BSG was also significantly
low, but slightly higher than that of cyclodextrin. Humter “L” value in BSG decreased with the addition of
oligosaccharides, but the higher the level of oligosaccharide in BSG, the insignificant the Hunter “a”,"b” values of
BSG. From the X-ray diffraction studies, the rice flour showed typical A pattern, and the crystallinities of all BSG
gave amorphous V type. The highest peaks of X-ray patterns in BSG added with 6% cyclodextrin or maltotetrose
were, however, lower than that of the control, meaning the less crystalline, retrograded starch in the former BSGs.
Based on sensory evaluation, BSG added with all oligosacchrides were not significantly different in taste, flavor,
chewiness, moistness and overall preferences, with slightly darker color with longer storage time, compared to the
control BSG.
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Table 1. Moisture content and relative sweetness to sucrose
CD MO FO MT
Moisture content % 10 25 25 25
Relative sweetness

10 50 60 20
to sucrose

CD : cyclodextrin IMO : isomaltooligosaccharide
FO : fructooligosaccharide MT : maltotetrose
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Table 2. Formular for the preparation of Backsulgies
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Brabender Visco/AmyloGraphE ©] &3} Medcalfs}
Gilles] W02 amylogram& -3ttt 27189}
A7ME9 10% FEA(PAEFTEH)E 30CAA 95T
A 1.5C/min &2 8 714ste], 95CHA 15837 &
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(2) Blue value &%

Blue value®] Z3& Gilbert9} Spragge] wg>)g
Hostd HAIGHY. #HH7E AR 1A &
Y AIBEE A 049 A 82 ShaL, polyethylene

Ingredient(g)

Sample % Rice flour Water Salt Sugar Oligosaccharide
CcO 0 200 30.0 1.6 20.0 0
CD 3 200 300 1.6 194 6
Cb 6 200 30.0 1.6 18.8 12

MO 3 200 28.7 1.6 17.0 6

IMO 6 200 27.4 1.6 14.0 12
FO 3 200 28.6 1.6 16.4 6
FO 6 200 27.2 1.6 12.8 12
MT 3 200 289 1.6 18.8 6
MT 6 200 27.9 1.6 17.6 12

CO : control CD : cyclodextrin IMO : isomaltooligosaccharide FO : fructooligosaccharide MT : maltotetrose
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Table 3. Brabender Visco/Amylo/Graph characteristics of rice flours with different oligosaccharides levels
Samples BG(E) MV(BU) EC(BU) BD(BU) SB(BU) CT(BU)
Sugar %o (Wfw)
Control 0 79.9a 510.0a 469.5ab 250.0c 40.5a 217.5a
Cyclodextirn 3 78.0bed 503.0ab 466.0ab 259.0b 37.0b 207.0b
6 75.0f 505.0ab 476.0ab 272.0a 31.5cde 195.5d
9 76.3e 508.0ab 471.5ab 255.0b 36.5b 215.0ab
Isomalio- 3 78.6abc 481.5ab 454.0b 239.5fg 27.5f 214.0abc
oligosaccharide 6 78.2bc 482.5ab 490.5a 238.5fgh 32.0cd 211.5abe
9 79.0ab 490.5ab 455.5b 240.5ef 35.0bc 207.5¢
Fructo- 3 77.5cde 482.5ab 451.0b 246.5¢d 31.5¢cde 210.5abc
oligosaccharide 6 78.2bc 485.5ab 456.5b 241.5def 29.0def 208.0bc
9 77.5cde 480.5ab 454.5b 237.5fg 26.0f 211.0abc
Maltotetrose 3 76.7de 486.0ab 445.0b 245.5cde 34.5bc 208.5bc
6 78.6abc 477.5ab 458.0b 240.0f 28.5ef 207.0c
9 77.8bed 486.0ab 453.5b 239.0fg 32.5¢ 213.0abc

BG : beginning of gelatinization temperature, MV : maximum viscosity, EC :

BD : beakdown, SB : setback, CT : consistency

viscosity at end of cooling period, BD : beakdown,

a~h : Values within a column that followed by same letter are not significantly different at 0.05 level by Duncan’s multiple

range test

= e #e5A A1TA A25(2001)
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Table 4. Effect of different oligosaccharides on the degree of gelatinization of backsulgies during storage at 4T determined

by blue value metheod

Storage(days) 0 1 2 3
Sample %(Wjw)

CcO w0.8000ab x0.3026b y0.2405bc 20.1905b
CD 3 w0.7593b x0.3090b xy0.2585abe y0.2060b
6 w0.7110c x0.4263a y0.3100a 70.2468a

MO 3 w0.8255a x0.3115b x0.2744abc y0.2145ab
6 w0.8115a x0.2965b xy0.2631abc y0.2085b
FO 3 w(0.8161ab x0.3188b y0.2274¢ 20.1900b
6 w0.7845ab x0.3040b y0.2285¢ y0.1910b
MT 3 w0.7545ab x0.3040b x0.2895ab y0.1915b
6 w(.7761ab x0.3050b x0.2745abc v0.2090b

CO : control CD : cyclodextrin IMO : isomaltooligosaccharide

FO : fructooligosaccharide MT : maltotetrose

w~z : Values within a rows that followed by same letter are not significantly different at 0.05 level by Duncans multiple

range test

a~c: Values within a column that followed by same letter are not significantly different at 0.05 level by Duncans multiple

range test
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Table 5. Hardness of Backsulgies during storage at 4TC

ol

Storage  days

Sample %o(W/w) 0 1 2 3 7
CO 7507.8a y2407.6a x3136.1b w3489.3b v4500.0a
CD 3 z475.4b y1483.3b x2331.1d w2537 .4¢ v3013.2¢
6 y448.7¢ x1181.1c w1943.7e w1840.1f v2236.3d
IMO 3 2507.0a y2453.2a x3008.0b w3463.1b v4440.4a
6 y510.8a x2392.0a w3216.3b w3461.9b v4898.2a.
FO 3 z507.8a y2493.8a x3122.0b w3413.1b v4569.1a
6 2506.0a y2473.9a x3567.5a w4181.1a v4757.4a
MT 3 z490.1ab y2262.4a x2723.1¢c w3211.2¢ v3686.5b
6 2496.5ab y1717.5b x2358.3d w2774.6d v3370.0¢

CO : control CD : cyclodextrin  IMO : isomaltooligosaccharide

FO : fructooligosaccharide =~ MT : maltotetrose

v~z : values within a rows that followed by same letter are not significantly different at 0.05 level by Duncans multiple range

test

a~f : values within a column that followed by same letter are not significantly different at 0.05 level by Duncans multiple range

test
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Table 6. Color of Backsulgies stored at 4°C for 2 days

Sample % (wfw) L a b
CO 84.80a -1.29ef 7.56g
CD 3% 83.95¢d -1.33f 8.16ef

6% 83.53de -1.27c 8.77b
IMO 3% 84.14ab -1.27def 8.22ef
6% 84.58bc -1.08¢ 8.44cd

FO 3% 83.13¢ -1.24def 8.56¢

6% 83.59de -0.78a 9.47a

MT 3% 85.04a -0.92b 8.06f
6% 84.69a -1.21de 8.31de

CO : control CD : cyclodextrin  IMO : isomaltooligosaccharide
FO : fructooligosaccharide = MT : maltotetrose

a~f : values within a column that followed by same letter
are not significantly different at 0.05 level by Duncans
multiple range test
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Fig. 1. Xray diffraction pattern of rice powder(A) and fresh
Backsulgi(B) and Backsulgi stored at 4C for 2 days(CO,
CD, IMO, FO, MT)

CO: control  CD: cyclodextrin - IMO: isomaltooligosaccharide

FO: fructooligosaccharide MT: maltotetrose
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Table 7. Sensory characteristics of Backsulgies during storage at 4C

Charii’t‘zzgics S;‘;r';‘sge co CD 6% MO 6% FO 6% MT 6%
Color 0 w5.76a y4.50a x4.71a 23.00a x4.67a

1 w5.80a v4.48a x4.72a 23.00a x4.75a

2 w5.75a v3.94b x4.65a z2.95a x4.70a

Flavor .0 x5.15a x5.04a xy4.86a y4.19a x5.28a

1 x4.40a x4.35b x4.25a y3.90a x4.38ab

2 x4.36a x4.14b x3.96a x4.42a x4.11b

Taste 0 xy5.24a y4.86a 74.32a xy5.00a x5.35a

1 y2.95b x4.30b y3.20ab y3.15b xy3.35b

2 x2.72b x3.00¢ x2.64b x2.15¢ x2.86b

Grain 0 vy5.05a x5.40a z4.47a 74.46a x5.63a

1 x3.30b x3.15b xy2.99b v2.58b xy3.01b

2 xy2.77c x2.91b xy2.56b y2.24¢ xy2.68b

Softness 0 y5.08a x5.52a y5.06a yS5.13a y5.20a

1 yz3.06b w4.63b xy3.13b 72.75b x3.44b

2 y2.39¢ x3.20¢ y2.52¢ y2.06¢ x3.19b

Chewiness 0 x5.64a x5.29a x5.40a x5.73a x5.87a
1 x3.55b yz2.85b xy3.25b 22.50b yz2.95b

2 x2.78¢ xy2.57b y2.29b y2.29b x2.69b

Moistness 0 yz4.64a x5.10a z4.27a yz4.59a xy4.85a
1 y2.95b x4.30b y3.20ab y3.15b xy3.35b

2 x2.73b x3.00¢ x2.15b x2.15¢ x2.87b

Overall quality 0 x5.43a v4.77a y4.87a y4.55a x5.77a
1 xy3.90b x4.75a y3.54b xy3.80a xy4.20b

2 x2.75¢ x3.65a x2.95b x2.99a x3.42¢

CO : control

range test

a~c : Values within a column that followed by same letter are no significantly different at 0.05 level by Duncans multiple

range test

Grain A8 A ZFZd Alo|gRdXEUTG
EHEZQ= AVIAEY} d2TRTY 22 L 2

CD : cyclodextrin ~ IMO : isomaltooligosaccharide
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