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Abstract

The characteristics of sponge cakes containing sucrose or other sweeteners for diabetes
mellitus patients were investigated through physical measurement and sensory evaluation.
The results are as follows:
The physical properties of cake batters and cakes with sweeteners were different from each
other in viscosity, specific gravity, standing height, firmness, and springiness.
from the result of sensory evaluation, it was shown that cakes containing sorbitol and
fructose had high quality even though they were not as good as cake with sucrose. However,
cakes with saccharine and stevioside showed much difference compared with cake with
sucrose.
The characteristics of sponge cake with combined sweeteners (sorbitol plus stevioside) were
compairable to those of sucrose cake. There was little difference in specific gravity. The result
of sensory evaluation indicated the combined use of both sweeteners could produce better cakes
than either stevioside or sorbitol.
Practical utilization of this cake would be provided under the sensory evaluation on these
cakes by diabetes mellitus patients.
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Table 1. Formula for sponge cakes containing different kinds of sweetner (unit : gram)
Experimental group Control Fructose Sorbitol Saccharine Stevioside
Ingredients
Egg 288.00 288.00 288.00 360.00 360.00
Flour 96,00 96.00 96.00 144.00 144.00
Sucrose 152.00 o —_— — —————
Fructose —_— 108.60 —_ — —_
Sorbitol _ _ 253.30 —_— _—
Saccharine — —_ — 0.46 ———
Stevioside _ — ——— —_— 0.95
Lemon juice 14.00 14.00 14.00 21.00 21.00
Salt 1.50 1.50 1.50 2.30 2.30
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Table 2.  Formula for sponge cake containing sorbitol 30
% and stevioside 70% based on their sweetness

Ingredient  Unit (gram) Ingredient  Unit (gram)
Egg 316.8 Flour 105.6
Stevioside 1.2 Sorbitol 83.6
Lemon juice 15.4 Salt 1.7
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Fig. 1. Photograph of cakes containing saccharine,
stevioside, sorbitol, fructose and sucrose.
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Table 3. Physical measurements on cake batters and cakes !’ containing various sweeteners
Batter Cake
Viscosity? Specific Standing Firmness ¥ s g
{cm) gravity height {cm) {mm) Springiness
Control® 062 a 0.35 a 576 d 16.92 a 1.83 a
Fructose 096 b 0.36 a 434 ¢ 3199 a 1.78 a
Sorbitol 0.89 b 0.34 a 3.79 be 2175 a 1.90 a
Saccharin 150 ¢ 048 b 3.34 ab 9460 b 1.66 a
Stevioside 139 ¢ 045 b 282 a 80.49 b 1.81 a
1) Mean of 4 Replications : Same letters indicate no significant difference (p < 0.05) : LSD: Viscosity,0.32 : Spe-
cific gravity, 0.12 : Stangqing height, 0.86 : Firmness, 27.17 : Springiness, no significant difference
2) Measured by line spread test
3) Measured with IUTM (Model 1140)
4) Cake containing sucrose
Table 4. Sensory evaluation on sponge cakes containing various sweeteners b
Experimental groups Control? Fructose Sorbitol Saccharin Stevioside
Characteristics
Grain size 3,60 a 5.25 ab 4,40 bc 6.10 ¢ 6.30 ¢
Grain uniformity 3.35 a 495 b 475 b 5.55 bc 6.50 ¢
Lightness 493 b 2,60 a 433 b 225 a 1.80 a
Crust color 408 b 1.60 a 548 ¢ 6.20 ¢ 598 ¢
Crumb color 415 a 283 a 338 a 255 a 245 a
Firmness 553 d 283 b 460 ¢ 190 a 150 a
Tenderness 5.00 ¢ 250 b 498 ¢ 1.80 ab 1.50 a
Moistness 396 b 343 b 238 a 5.10 ¢ 540 ¢
Sweetness 328 b 360 b 2,70 a 6.13 ¢ 6.14 ¢
Bitterness 6.85 d 635 ¢ 695 d 445 b 3,70 a
1) Mean of 4 Renplications : same letters indicate no significant difference (p < 0.05}, LSD : Grain size, 1.18 : Gr-

ain uniformity, 1.12 Lightness, 0.97 : Crust color, 0.84 : Crumb color, no significant difference :
; Tenderness, 0.92 : Sweetness, 0.39 : Moistness, 0.98 :

2) Cake containing sucrose
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Fig. 2. Photograph of cakes containg sorbitol plus
stevioside and sucrose.
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Table 5. Difference in physical measurements between
SSU cake and control cake

p2

Viscosity {cm)¥ 0.51 p <0.05
Specific gravity 0.05 NS
Standing height (cm) 1.34 p <0.05
Firmness (mm)¥ 46.79 p <0.05
Springiness 0.03 NS

1) Sorbitol 30% + stevioside 70% based on their sweet-
ness

2) Difference between 2 cakes

3) Measured by line spread test

4) Measured with ITUTM (Model 1140)
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Table 6. Differences of sensory characteristics between

control and SSV " cake

Characteristics Difference

Grain size 2.42 p <0.05
Grain uniformity 2.49 p <0.05
Lightness 5.46 p <0.05
Crust color 2.54 p <0.05
Crumb color 4.77 p <0.05
Firmness 5.56 p <0.05
Tenderness 5.30 p <0.05
Sweetness 2.48 p <0.05
Moistness 3.48 p <0.05
Bitterness 5.29 p <0.05
Overall quality 2.29 p <0.05

1} Sorbitol 30% + stevioside 70% based on their sweet-
ness
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