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Development of Reduced-Sugar Chocolate Fudge Cake Using Date Paste

as a Sucrose Substitute
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Abstract

This study aimed to develop a reduced-sugar chocolate fudge cake using dates as a
sucrose substitute at substitution levels of 0% (control), 15%, 25%, 35%, and 45% of the total
sugar content in the formulation, and to evaluate the physicochemical and sensory properties of
the products. The results revealed significant differences in physicochemical properties among
formulations (p<0.05). Water activity increased with increasing levels of date substitution, ranging
from 0.61 to 0.71. In contrast, firmness values decreased from 7.85 to 5.29 N, indicating a softer
texture of the products. Regarding color characteristics, the formulation containing 35% dates
exhibited the highest lightness (L*) value of 16.97, whereas the control formulation showed the
highest redness (a*) and yellowness (b*) values of 1.20 and 0.55, respectively. Color parameters
changed according to the level of date substitution. Sensory evaluation using a 9-point hedonic
scale with 50 panelists showed significant differences among all formulations (p<0.05). The
formulation containing 45% dates received the highest overall acceptability score (6.04),
corresponding to the “liked slightly” category. The findings indicate that dates have potential as
a sucrose substitute in reduced-sugar bakery products by reducing sugar content while maintaining

product quality and consumer acceptance.

Keywords: Chocolate soft cake, Date palm (Phoenix dactylifera), Sucrose substitution
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Table 1 The proportion of ingredients in each formula

Amount of Date Palm (Phoenix dactylifera) (%)

Ingredients (grams)

0 (Control) 15 25 35 45

Cake batter ingredients
Cake flour 80 80 80 80 80
Cocoa powder 20 20 20 20 20
Baking soda (sodium bicarbonate) 1.25 1.25 1.25 1.25 1.25
Dark chocolate 100 100 100 100 100
Whole milk (unsweetened milk) 80 80 80 80 80
Unsalted butter 100 100 100 100 100
Granulated sugar 110 93.50 82.50 71.50 60.50
Date Palm (Phoenix dactylifera) 0 16.50 27.50 38.50 49.50
Salt 1.25 1.25 1.25 1.25 1.25
Eggs 50 50 50 50 50
Vanilla extract 5 5 5 5 5

Total 547.50 547.50 547.50 547.50 547.50
Chocolate fudge topping
Evaporated milk 350 350 350 350 350
Granulated sugar 200 200 200 200 200
Cocoa powder 50 50 50 50 50
Cornstarch 40 40 40 40 40
Water 300 300 300 300 300
Salted butter 150 150 150 150 150
Agar powder 5 5 5 5 5

Total 1,095 1,095 1,095 1,095 1,095

W : Anwlasann Cooking Station (2564)
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Table 2 Physical and Chemical Quality Assessment Results

Attribute
Level of date
ddition (%) Water Activity Firmness Color
a Ition (]
(a,) (N) L* a* b*
0 (Control) 0.61+0.01° 7.85+1.50° 10.25+0.65° 1.20+0.30° 0.55+0.20°
15 0.65+0.02° 6.96+2.21° 12.88+0.79° 1.01+0.25° 0.42+0.18"
25 0.65+0.02° 5.71+1.11° 16.43+0.46° 0.59+0.08° 0.01+0.06°
35 0.72+0.01° 5.58+0.46° 16.97+0.93 0.77+0.14° 0.14+0.04°
45 0.71+0.00° 5.29+1.78° 15.91+1.03" 0.64+0.11° 0.05+0.11°

uEWn : AadgxAnlgLuuNInggy
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Table 3 Sensory Evaluation of Reduced-Sugar Chocolate Fudge Cake Formulated with Dates as a Natural

Sweetener
Attribute
Level of date
addition (%) Color Aroma Taste Texture Overall
acceptability
0 (Control) 5.40+0.80° 5.50+0.70° 5.30+0.75° 5.35+0.68° 5.42+0.85°

15 5.58+0.76" 5.62+0.67" 5.72+0.70° 5.74+0.60° 5.60+0.92°
25 5.60+0.73° 5.68+0.77% 5.54+0.97° 5.68+0.71° 5.76+0.87"
35 5.84+0.79° 5.56+0.79° 5.62+0.75™ 5.66+0.75" 5.78+0.68°
a5 5.74+0.56™ 5.76+0.72° 5.98+0.74° 5.92+0.75° 6.04+0.70°
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