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Effects of four kinds of functional oligosaccharides on the batter
and the baking quality of sponge cake
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Abstract: To avoid various issues brought by high-sugar intake
from sponge cake, we explored the feasibility of completely repla-
cing sucrose in sponge cake with four kinds of functional oligosac-
charides, whose effects on the batter and the baking quality were
compared with each other. The results showed that the batters of
isomaltooligosaccharide, fructooligosaccharide, and galactooligosac-
charide were similar to that of the sucrose group, illustrating promises
of introducing healthier formula without sacrificing product quality.
The sponge cakes of the three substitute candidates maintained good
taste after three-day storage. However, the fourth candidate, inulin,
was too strong in water absorption, resulting in low quality of sponge
cakes in the sense of smaller sizes, higher hardness, and powder-like

taste, usually regarded as not desirable.
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Table 3 Consistency coefficient and flow characteristic index of batter

il 2 A S/ % MXERE /(g e mLTD) B R ALK MR R AHOCHE R?
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Figure 1 Change in batter viscosity with shear rate
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Table 4 Effects of four functional oligosaccharides on the gelatinization properties of flour
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1 58.940.2¢ 632+ 37 507 £62 373£3 260+3 171+£22 58043 543432
2 68.8+0.1" 148+1° 143+1° 10042 48+1° 7210 18620 173+£20
3 70.7+0.12 133424 124414 89414 44+£1¢ 54411 169414 144£2f
4 70.7+0.12 140+£2¢ 128+ 1¢ 9241¢ 4710 58414 176 £2¢ 150+2¢
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Table 5 Effects of four functional oligosaccharides on
the color difference of sponge cake

Wi fh 2 L~ a” b
A 85.3540.83* —4.,374£0.13> 25.95+-1.85"
RS2 80.631+1.83> —4.12+£0.31"  29.98+0.96*
[ F % 80.924+1.19> —4.12+0.20> 21.44-+0.53¢
& 2R 21 3 bH 82.114+1.69> —3.55+0.23* 28.89+0.56*
£ 70.9140.90¢ —3.68+0.21° 28.8742.23°
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Table 6 Specific volume and texture data of sponge cake

5 WHE/(mL-gD /g B o MEL g% 14 PR S Ia] 52 1
1 3.8340.09¢ 453+37" 293+230 218+19¢ 0.65+0.01¢  0.76£0.02¢>  0.202£0.00%
2 3.3840.08" 401455" 24524 168+9° 0.6240.04>  0.73£0.04>  0.1940.01"
3 3.7840.09° 3234+35° 207420¢ 168414° 0.6440.01®  0.8140.01¢ 0.2140.00%
4 3.29+0.08¢ 364+35" 240£21" 176415" 0.6640.01¢ 0.7440.02®*  0.204:0.01
5 2.8640.10¢ 2 028+157¢ 431+38¢ 138418¢ 0.2140.02¢ 0.4140.02°¢ 0.064-0.00°
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Figure 2 Sensory evaluation results of sponge cake
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