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Effects of Fructo-Oligosaccharide and Isomalto-Oligosaccharide
on Quality and Staling of Cake
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Dept. of Food Science and Technology, Konyang University, Choongnam 320-800, Korea

Abstract

Fructo-oligosaccharide and isomalto-oligosaccharide were used to replace 10%, 20% or 30% of the
sucrose in cake. Replacement with either fructo—oligosaccharide or isomalto-oligosaccharide resulted
in cakes with higher volume, browner crust, yellower crumb. Cakes baked with oligosaccharide were
softer than 100% sucrose cake:. During 9 days storage at 20°C, the hardness of both 10% fructo-
oligosaccharide and 10% isomalto—oilgosaccharide cakes was higher than that of 20% and 30% oli-
gosaccharide cakes up to 5 days. While the hardness of 20% and 30% fructo—-oligosaccharide cake
was higher than that of 1093 fructo-oligosaccharide cake at the end of storage, there was no difference
in hardness among 10%, 209 and 30% isomalto-oligosaccharide cakes. Cakes substituted with isomalto-
oligosaccharide for sucrose at the level of 20% and 30% or with fructo—oligosaccharide at the level
of 30% were significanlty moist compared to control. Replacement of sucrose with oligosaccharide,
except with fructo—oligosaccharide at the level of 30%, did not affect significantly overall likeness

of cakes.
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Table 1. Cake Formula

Amount(g)

Ingredients 0% 10% 20% 30%

cake cake cake cake
Cake flour 200 200 200 200
Sugar 200 180 160 140
Shortening 80 80 80 80
Whole egg 110 110 110 110
Nonfat dry milk 20 20 20 20
Salt 5 5 5 5
Baking soda 0.8 0.8 0.8 0.8
Baking powder 1.2 1.2 1.2 1.2
Water 120 113 107 100
Oligosaccharide 0 27 53 30
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Table 2. Crust color differences among cakes substi~
tuted with oligosaccharide for sugar at the
levels of 0%, 10%, 20%, 30%

Hunter values
L a b 4dE

Treatment

Control 528 122 259 00

10% 464 144 215 807
20% 474 138 212 736
30% 410 129 191 1364

Isomalto- 10% 484 144 226 592
oligosaccharide ~ 20% 430 143 191 1211
30% 439 140 206 1051

Fructo—
oligosaccharide

Table 3. Crumb color differences among cakes prepared
with the sugar substituted with oligosaccha-
ride at the levels of 0%, 10%, 20%, 30%

Hunter values
L a b 4E
Control 755 -09 229 00
10% 786 -10 232 312

20% 774 -09 229 190
30% 736 1.0 237 280

10% 777 -07 234 226
20% 747 16 247 318
30% 731 23 248 443

Treatment

Fructo-
oligosaccharide

Isomalto-
oligosaccharide
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Table 4. Sensory evaluation of the cakes prepared with the replacement of sugar with either fructo-oligosaccharide
or isomalto-oligosaccharide at the levels of 0%, 10%, 20%, 30%

Treatment Crust color Crumb . . Sweetness Moistness Cohesive- Qverall
color uniformity ness likeness

Control 7217 33%0.7 4.4i1.2_ 6319 92+19 84%18 65*+19
Isomalto- 10% 92+14" 65*+19" 63*23 63+29 79*30 77%25 6.0x2.2
oligosaccharide  20% 106£23" 84*20° 68*24 56+23 6.2%+21 6.7%£26 60t1.8
30% 111+14" 102*18 72%x29° 56*24 57128 62%26 78%23

Fructo- 10% 7.7+20 41%15 49+*25 77+29 87+2.2 73£28 69+1.7
oligosaccharide  20% 103£2.7 6826 66*24 62123 8.3%2.0 84%22 76%24
30% 11.1£20" 80+26° 78%+23" 59%23 6.6+22" 6.8+25 89+25

Mean* standard deviation, "Significant at the 5% level of probability
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Table 5. Specific volumes among cakes prepared with
the sugar substituted with either fructo-oli-
gosaccharide or isomalto-oligosaccharide at
the levels of 0%, 10%, 20%, 30%

specific volume(cm®/g)

Fructo- Isomalto—
Treat . . . .
reatment oligosaccharide oligosaccharide
cake cake
control 1.73 . 1.73
10% 2.04 1.98
20% 2.28 2.14

30% 225 2.10
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Fig. 1. Changes in hardness among cakes prepared with
the sugar substituted with fructo-oligosaccharide
(FOS) at the levels of 0%, 10%, 20%, 30% dur—
ing storage at 20°C.
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Fig. 2. Changes in hardness among cakes prepared with
the sugar substituted Wiv}l isomalto-oligosacc-
haride(IMOS) at the levels of 0%, 10%, 20%, 309
during storage at 20°C. ‘
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