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. stevioside

. sucralose
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Fig 1 Schematic of the four element Burgers model
consisted of Maxwell and
Kelvin—Voigt models in series.
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12. Maxwell
13. Kelvin
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Table 1 Process independent variables and their measurement levels

Independent bol The relevant code and level
variables Sympbo 2 1 0 I 2
Sugar (%) X 10 20 30 40 50
Pectin (%) X, 0.1 0.2 0.3 0.4 0.5
Stevia (%) X; 0.2 0.3 0.4 0.5 0.6

Table 2 Experiments designed to investigate the effect of response variables on stevia-based sour
cherry diet jam production processes using Design Expert software version 10

Levels of independent variables

Run Sugar (%) Pectin (%) Stevia (%)
1 10 0.3 0.4
2 20 0.4 0.3
3 20 0.2 0.3
4 20 0.4 0.5
5 20 0.2 0.5
6 30 0.3 0.4
7 30 0.3 0.2
8 30 0.3 0.6
9 30 0.1 0.4
10 30 0.5 0.4
11 40 0.2 0.5
12 40 0.4 0.5
13 40 0.4 0.3
14 40 0.2 0.3
15 50 0.3 0.4
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Table 3 Regression coefficients of coded factors and ANOVA data for the responses in the
optimization of sour cherry jam preparation with stevioside sweeteners.

*

*

*

Coefficients L a b G Gy Mo (Pa.s) "1 (Pa.s) pH
Intercept 27.54  10.33 -2.89 53.28 77.67 3.06 -10.05 3.44
X, 1.15™ 0477 -0.043" 16947 -182.1™  261.26" 192.34"™ 0.0006™
X 0.15® 1.02 0357 2.92™ -197" 72.54" 24,71 0.002"
X; 0.98™  0.08™  0.028™  -1.20"  -204.7"  68.15™ 0.61™ 0.007"
XX, 014 -0.17"  0.064™  3.81™  407.72"  144.89™ 22.49" 0.013"™
X X5 -0.09"  0.043"  -0.22" 0.49"™  394.23"™  136.28™ -6.68" 0.013"™
XX 027" -0.22  0.28" 2130 397.94™  137.23™ 11.80™ 0.014™
X;? 0.28™  -0.05™ -0.051" 442 50.02"  170.20” 159.58" 0.006™
X5? 0.09® 0377  -0417  -1.16™  34.58™ 1.52™ -10.79"  -0.0002™
X52 0.21™ 0.013™ -0.13"  -0.75  36.18™ 1.48" -14.86™  -0.0006™
Model (p-value)  0.0004 0.001  <0.0001  0.0032  0.2385 00.29 0.0476 0.704
Lacﬁa‘iflgt (p- 0.15 0.0047 0.099  0.0009 - 0.0006 - 0.0011
R’ 090  0.88 0.95 0.85 0.58 0.86 0.73 0.38
Notes: * Significant at p < 0.05. ** Significant at p < 0.01. *** Significant at p < 0.0001. ns not significant.
X,: sucrose.
X,: pectin.

X3: stevioside.
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Fig 2 (a and b) Linear effect of sugar and stevia on the color index L * of cherry jam. (C and D) Linear effect of
sugar and pectin on the color index a * of cherry jam
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Fig 3 Interaction effect ofsugar and stevia (a) and pectin and stevia (b) on the color index b * Cherry jam
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Table 4 Regression coefficients of coded factors and ANOVA data for the responses in the
optimization of sour cherry jam preparation with stevioside sweeteners.

Overau. Texture Colour Odour Taste Coefficients
acceptability
2.78 2.71 3.11 2.59 2.75 Intercept
0.42"" 051" 0.40 " 036" 047" X,
0.039™ 0.072"™ 0.026™ 0.071™ -0.054" X,
-0.076" -0.12" 0.069™ -0.012" -0.063" X
-0.10° 0.088™ -0.014" -0.026" -0.093" XX,
-0.020™ -0.16" -0.21™ 0.024™ -0.12™ X, X3
0.030™ 0.013™ 0.061™ 0.074™ -0.040™ XoX;3
0.0076" -0.089" -0.0098™ 0.084™ -0.027" X,?
0.016™ 0.0023" -0.014" 0.084™ -0.060" X5?
0.058™ 0.070™ 0.066™ 0.13™ 0.040™ X;?
0.0001 0.0002 0.0004 0.0404 0.0007 Model (p-value)
0.0022 0.0004 0.1335 0.0020 0.0033 Lack of fit (p-value)
0.93 0.92 0.90 0.74 0.89 R’
Notes: * Significant at p < 0.05. ** Significant at p < 0.01. *** Significant at p < 0.0001. ns not
significant.
Xj: sucrose.
X,: pectin.

X3: stevioside.
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Fig S Response surface plot of the effects of sugar, pectin and Stevia on the sensory properties of sour cherry
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Table 5The values used for optimization and its specificity or purpose

High limit Low limit aim Independent variables & responses
30.43 24.79 maximize i
12.89 8.05 maximize a
-2.54 -5.37 minimize b’
3.46 2.4 maximize Taste
3.93 2.06 maximize Odor
3.86 2.46 maximize Colour
34 1.46 maximize Texture
3.53 2.2 maximize Overall acceptability
114.6 21.12 maximize Go
1350 0.0031 is in range No

Table 6 The results obtained from the optimization process
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5 g 2 8 5 5 E =3 . . . 2

Number gﬁ 9 § @ 3 % ‘E § % > L a b Go §
z 2 4 & 3 8 5 &3 Z

< @]

1 40 04 03 343 321 345 363 328 2843 1218 -3.19 82.14 0.69

2 40 04 03 342 320 345 362 328 2843 12,18 -3.18 82.10 0.69
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The response surface methodology was used to produce cherry jam containing stevia
sweetener with desirable physicochemical, sensory and rheological properties. These
experiments were planned using a central composite design (CCD) with three
independent variables including sugar, pectin and stevia. The production process of
samples was done in five levels of sucrose (50-10%), pectin (0.5-1%) and stevia (0.6-
0.2%) in a constant amount of 300 g of fruit. To evaluate the jam, the
physicochemical, sensory and rheological properties of the jam were determined and
optimized. Concentrations of sucrose, pectin and stevia had a significant effect on the
color, sensory and rheological properties of the jam. The results showed that none of
the linear and interaction effects of the studied factors on the pH of cherry jam were
significant. The values of L * (brightness) and b * (yellowness) increased with
increasing concentrations of sucrose and stevia, also increasing pectin increased a *
(redness) of the jam. The evaluation results of sensory tests showed that the sugar
variable plays an important role in improving the sensory parameters of the jam.
Examination of the tests resulting from the creep test showed that the sugar factor
plays an important role in the value of the parameters GO and n0. The results show
that the viscosity shown by Dashpot Maxwell (n0) can be a good indicator of the
effect of sucrose concentration in the jam. Also, G1 and nl parameters cannot be
clear indicators for understanding the structural changes in the jam with changes in
the concentration of sugar, pectin and stevia. The optimal point of diet jam
formulation was obtained in the amount of sugar 40%, pectin 0.4% and stevia 0.3%.
In general, the results of the study showed that using pectin and stevia sweetener can
reduce the amount of sucrose in the jam and produce a low-calorie product with
optimal quality and desirability index of 0.69 on a commercial scale.
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