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Table 1 Treatments of Study

non-fat Cocoa cacao

Treatment powdered  butter  powder Vanilla(%) Lecithin(%) Sugar(%) Stevia(%) Isomalt(%)
milk (%) (%) (%)
Control (100% Sugar) 26.5 32 7.9 0.1 0.5 33 - -
T1 (20% Isomalt and
Stevia +80% Sugar) 26.5 32 7.9 0.1 0.5 26.4 0.011 6.6
T2 (40% lIsomalt and
Stevia +60% Sugar 26.5 32 7.9 0.1 0.5 19.8 0.022 13.2
T3 (60% Isomalt and
Stevia +40% Sugar) 26.5 32 7.9 0.1 0.5 13.2 0.033 19.8
T4 (80% Isomalt and
Stevia +20% Sugar) 26.5 32 7.9 0.1 0.5 6.6 0.044 26.4
0,
T5 (100% Isomalt 26.5 32 7.9 0.1 05 0 0.055 33
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Table 2 Results of physicochemical properties of low-calorie milk chocolate

Acidity(acid Moisture Water o Calories
Treatment sitric) (%) activity @) AN qcaiinoog)
Sample (100% Sugar)  7.77+0.06° 0.44+0.01"  0.313+0.19°  1.65+0.02" 510.10+0.78°
T1 (20% Isomalt and a e b e b
Stevia +80% Sugar) 7.81+0.06 0.51+0.01°  0.317+0.12 2.18+0.05°  451.90+0.52
T2 (40% Isomalt and a d c d oc
Stevia +60% Sugar) 7.83+0.07 0.67+0.00"  0.320+0.08°  2.45+0.01°  438.70+1.8
T3 (60% Isomalt and a c d c d
Stevia +40% Sugar) 7.78+0.07 0.71+0.06°  0.321+0.015°  2.66+0.01°  425.50+1.00
T4 (80% Isomalt and a b d b e
Stevia +20% Sugar) 7.78+0.09 0.87+0.00°  0.326+0.07 2.85+0.03"  412.30+0.52
0,
™ (1OOS/:eI\fi(;;nalt and 2814007 0.95:0.00°  0330£0.08°  2.97+0.01°  399.10+0.93"

Different small letters showed Significant differences in each colum (P<0.05)
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Table 3 The results of color test of low-calorie milk chocolate

Treatment

L* a* b*

Sample (100% Sugar)
T1 (20% Isomalt and Stevia +80% Sugar)
T2 (40% Isomalt and Stevia +60% Sugar)
T3 (60% Isomalt and Stevia +40% Sugar)
T4 (80% Isomalt and Stevia +20% Sugar)
T5 (100% Isomalt and Stevia)

47.44+1.54°  -4.3241.509°  48.23+1.39°

46.31+1.23°

-5.23+1.52%  47.13+1.55°

46.43+1.84°  -5.23+1.715%  48.43+1.564°
47.13+1.23°  -4.64+1.312%  48.34+1.65°

47.12+1.23°

5.22+1.03°  48.74+1.23°

47.12+1.65°  -5.45+1.121°  47.45+1.23°

Different Small letters Showed Significant differences in each colum (P<0.05)
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Table 4 The hardness test of low-calorie milk chocolate

Treatment hardness

Sample (100% Sugar) 8.55+0.02°

T1 (20% Isomalt and Stevia +80% Sugar) 8.29+0.02°
T2 (40% Isomalt and Stevia +60% Sugar) 8.15+0.03°
T3 (60% Isomalt and Stevia +40% Sugar) 7.7120.02°
T4 (80% Isomalt and Stevia +20% Sugar) 7.38+0.03°
T5 (100% Isomalt and Stevia) 7.08+0.05

Different Small letters Showed Significant differences in each colum (P<0.05)
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Table 5 Models evaluation values of Explanation and Standard Deviation in Two Models of low-
calorie milk chocolate

Treatment Model R’ The standard deviation
Sample (100% Sugar) Herschel Balkley 0.98763 2.543
Keson 0.98353 2.234
T1 (20% Isomalt and Stevia +80% Sugar) Herschel Balkley 0.99432 3.138
Keson 0.98745 3.765
T2 (40% lIsomalt and Stevia +60% Sugar) Herschel Balkley 0.99436 2.564
Keson 0.96738 1.234
T3 (60% Isomalt and Stevia +40% Sugar) Herschel Balkley 0.987485 5.315
Keson 0.996447 6.154
T4 (80% Isomalt and Stevia +20% Sugar) Herschel Balkley 0.987644 3.234
Keson 0.998562 3.342
T5 (100% Isomalt and Stevia) Herschel Balkley 0.989753 2.231
Keson 0.996734 4.425
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Table 6 Rheology evaluation values of low-calorie milk chocolate

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 |

Treatment Yield Stress Viscosity He\r(slgL(lISg;SIer \H/IeSI?SOCSf:a/
Keson (pascal) Keson(pascal.s) y
(pascal) Balkley(pascal.s)
Sample (100% Sugar) 45.1 2.0+23.23° 44.0+23.32° 15.0+1.43°
0, 1 0,
T1(20% 'Somgbtgi':;j Stevia +80% 43.12 2.0454.432° 37.3+54.64° 13.1343.22"
0, 1 0,
T2 (40% 'Somgl'fgi':;j Stevia +60% 38.65 2.0£32.124" 36.1212.21° 10,2447 23°
0, 1 0,
T3 (60% 'Somgl'fgi':;j Stevia +40% 37.32 1,012,121 34.4+76.65° 8.1+39.43°
0, 1 0,
T4 (80% 'Somgl'fgi':;j Stevia +20% 36.87 1.0465.2223° 32.1412.23° 7.3£89.32°
T5 (100% Isomalt and Stevia) 36.45 0.0+38.14° 30.1+55.543° 7.141.12°
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Different Small letters Showed Significant differences in each colum (P<0.05)
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Table 6 sensory evaluation of low-calorie milk chocolate

Treatment taste M?r:to:ﬂt: he Sweets Texture ac%gggr?::e

Sample (100% Sugar) 40+6634°  2.0:33.21° 4083343  50%0000°  4.0:79.21°
0, 1 0,

T1(20% 'Somgbtgi':f Stevia+80% 5133340 20466657  4.0466.21°  4.0+23.32°  4.060.21°
0, 1 0,

T2 (40% 'Somgbtgi':f Stevia+60% 54133430 104343 408476  30476.87°  4.0+33.32°
0, 1 0,

T3 (60% 'Somgbtgi':f Stevia +40% 4615998 104321°  4.0#6521° 404521  4.0456.43°
0, 1 0,

T4 (80% 'Somgbtgi':f Stevia+20% 5 .6643°  3.0465.65°  4.03321°  20408.21°  3.043.21°

T5 (100% Isomalt and Stevia) 1.0+2.3¢ 4.0+33.54° 4.0+4.74° 2.0+43.44° 2.0+66.23°

Different Small letters Showed Significant differences in each colum (P<0.05)
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Effects of using stevia and Isomalt sweetener to produce low
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Aside from its beneficial nutritional effects, chocolate causes but some problems for the consumer due
to its high calorie. Use of good alternatives to fat and sugar is one of the ways to reduce these
problems. In this study, the effects of isomalt and stevia on the qualitative propertiesfor
physicochemicalrheological and sensorial characteristics of Low-calorie milk chocolate were
investigated. The results of this research study showed that with increasing sucrose replacement by
isomalt and stevia mixture,the amount of fat, water activity, acidity no significantly (p<0.05)
effectand color indexes L*, a*, b*, while they had significant (p<0.05) effect of moisture, ash, and
calorie. i. e. as the amount of isomalt and stevia increased, hardness, and calorie decreased and
moisture, ash, and water activity increased. Of the two mathematical models evaluated to predict the
rheological properties of chocolate, the Herschel Balkley model was found to be the most appropriate
model for this purpose. Overall acceptability of the samples decreased with increasing stevia and
isomalt substitution rates.Considering the best scores of physicochemical and sensory properties, T3
(60% lIsomalt and Stevia +40% Sugar) was selected as the superior treatment.

Keywords: Low-calorie milk chocolate, Stevia, Isomalt.
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