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Table 2-Description of Experimental Treatments

Sucrose  Maltitol  Sorbitol

Treatment (%) (%) (%)

S1 75 25 -

S2 75 - 25

S3 75 125 125

S4 50 50 -

S5 50 - 50

S6 50 25 25

S7 25 75 -

S8 25 - 75

S9 25 375 37.5

S10 100 - -
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Table 1- Flour properties

Properties Results  Allowed Range
RH (Relative Humidity)  12.5% Max14%
Protein content 9.2% 8.5-10%
Ash content 0.45% 0.45-0.5%
Wet gluten 26% 24-27%
pH 6 5.5-6.5
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Figure 1- Effect of different substitution levels of maltitol and sorbitol on moisture content of Low calorie cake.
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Figure 2- Effect of different substitution levels of maltitol and sorbitol on peroxide value of Low calorie cake.
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Figure 3- Effect of different substitution levels of maltitol and sorbitol on hardness of Low calorie cake.
(SHERS S (o oyl 2 gk o 9 Jolle (S 3l lidee zobaw 1Y S

€ "ON / 22 "I0A / G202 dawwng / uoniainN 7 ABojouyds | poo4

9 0[P 6 mrie | g @ 303 [ e Feen 6 cbd [ evoyfa




€ "ON / 22 IO / G20 4awwns / uoRmN % ABojouyds | poo-

AR

Ry 6 069 [ evora g

vt/ g @ 303/

b 7 6

springness

Figure 4-

Oy Ko g 0315 all s oy
2.5

15

a
b
c
c c
cd od I cd
1 e
0.5 I I

0

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

Effect of different substitution levels of maltitol and sorbitol on springness of Low calorie cake.
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Figure 5- Effect of different substitution levels of maltitol and sorbitol on chewingness of Low calorie cake.
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Figure 6- Effect of different substitution levels of maltitol and sorbitol on L index of Low calorie cake
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Figure 7- Effect of different substitution levels of maltitol and sorbitol on AE of Low calorie cake
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Table 3- Effect of different substitution levels of maltitol and sorbitol on mold and yeast of low calorie cake (cfu/gr)
during storage
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Figure 8- Effect of replacement of sorbitol and maltitol on sensory properties of low calories cake during storage.
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Abstract
Introduction: With the increasing consumer demand for low-calorie and diet-friendly bakery

products, the present study aimed to evaluate the substitution sucrose with sugar alcohols;

sorbitol and maltitol and the effect on the physicochemical, textural, microbial, and sensory

properties of the sponge cake. Since sweeteners play a critical role in determining the

structure, flavor, and stability of bakery products, selecting an appropriate combination can

significantly affect the overall quality and consumer acceptance of the final product.

Materials and Methods: Ten sponge cake formulations were prepared using different
n combinations of sucrose, sorbitol, and maltitol. The sucrose content ranged from 25% to
100%, while the total proportion of sugar alcohols (sorbitol and maltitol) varied between
12.5% and 75%, depending on the treatment. The control sample contained only sucrose,
whereas the other formulations consisted of binary or ternary mixtures of the three
sweeteners. The samples were analyzed for moisture content, peroxide value, pH, acidity,
textural parameters, color attributes, mold and yeast growth, and sensory characteristics.
Results: Among the formulations, Sample S8 (containing 25% sucrose and 75% sorbitol)
exhibited the highest moisture content, brightness, and oxidative stability. However, it had a
firmer texture, lower elasticity, and reduced sensory acceptability. In contrast, Sample S1
(containing 75% sucrose and 25% maltitol), showed a spongy texture, golden color, pleasant
flavor, and high overall acceptance (average score of 4.3 out of 5), closely resembling the
traditional control cake. Formulations containing sorbitol effectively suppressed microbial
growth during the entire storage period, while maltitol-based formulations maintained
acceptable shelf life for up to 14 days. In comparison, the control sample showed significant
microbial growth after 7 days.

Conclusion: The formulation containing 75% sucrose and 25% maltitol is recommended as
an optimal approach for producing reduced-calorie sponge cake with desirable
physicochemical, sensory, and microbial stability characteristics.

Keywords: Low-Calorie Cake, Maltitol, Oxidative Stability, Sorbitol, Textural Properties.
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