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Table 1 The Percentage composition of Ingredients used to make jelly powder(gr)

INGREDIENTS CONTROL TREATMENT 1 TREATMENT 2 TREATMENT 3 TREATMENT 4
Water 80 80 80 80 80
Gelatin 1.8 1.8 1.8 1.8 1.8
Quince seed gum 0 0.1 0.1 0.1 0
Suger 20 13.33 6.68 0 \ 0
Stevia 0 0.022 0.044 0.066 \ 0.066
Sugar replacement(%) 0 25 50 75 100
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Storage Modulus [Pa]

Loss Modulus [Pa]
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Fig 1 Storage modulus of jelly powder samples as a
function of strain at 25°C and at a constant frequency
of 1 Hz.
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Fig 2 Loss modulus of jelly powder samples as a
function of strain at 25°C and at a constant frequency
of 1 Hz.

6. Burger model
7. Elastic modulus
8. Viscous modulus
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2. Instantaneous creep compliance
3. Retarded elastic compliance

4. Retardation time

5. Newtonian viscosity
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Fig 3 Storage modulus of jelly powder samples as a
function of frequency at 25°C and 1% constant strain
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Fig 4 Loss modulus of jelly powder samples as a
function of frequency at 25°C and 1% constant strain
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1. Linear viscoelastic region
2. Critical strain
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Fig 5 tanf jelly powder samples as a function of
frequency at 25°C
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Creep Compliance [1/Pa]
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Table 2 Changes in storage modulus (G ') loss modulus (G ") versus angular frequency changes for jelly
samples based on sugar replacement percentage with Stevia

Sample based on sucrose

k’'(Pa) n’ R’ K'(Pa) n" R’
replacement percentage

Control 0.0282 1.1006 0.9722 0.1129 0.9988 0.9988
25% Sucrose 0.0725 1.3381 0.8969 0.1104 1.068 0.9969
50% Sucrose 0.0358 1.4135 0.8786 0.1160 1.0969 0.9985
75% Sucrose 0.0295 1.7742 0.9944 0.1885 1.0236 0.9959
100% Sucrose 0.0434 1.9476 0.8909 0.1293 1.1707 0.9943
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Fig 6 Comparison of burger model with laboratory
data obtained from creep test for control and different
samples of jelly
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Table 3 Berger Model Factors for Jelly Samples Based on Sugar Replacement Percentage Stevia

Sample J, J, ot Ly R’ RMSE

Control 0.74 0.59 0.013 381.7 0.99 0.02
25% Sucrose 0.66 0.33 0.014 211.3 0.98 0.1
50% Sucrose 0.59 0.32 0.014 281.9 0.96 0.12
75% Sucrose 0.41 0.31 0.015 414.3 0.96 0.07
100% Sucrose 0.37 0.20 0.200 415.2 0.97 0.13
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ABSTRACT

ARTICLE INFO

Although application of sweeteners and thickeners substituting sugar in food
products is effective in reducing the calorie intake, but it is usually
accompanied by changing the product texture. Reducing sugar in the
formulation of jelly powder using stevia as a strong sweetener composition
and quince seed gum with respect to the qualitative properties of the product
was analyzed in this study to investigate the possibility of substituting stevia
with sugar. Different percentages of stevia (with 0, 25, 50, 75, and 100%
sugar) were prepared along with quince seed gum, and the jelly samples were
evaluated with regards to the rheological properties by using the strain sweep
test measurement at constant frequency of 1 Hz, frequency sweep at the strain
of 0.1% and frequency range of 0.1 to 10, as well as the creep test and the
power-low equation. The results obtained from adding stevia and quince seed
gum to the jelly powder sample showed that increasing the rate of stevia
reduced the storage module, while the existence of sugar and quince seed in
the jelly powder formula increased the storage module. The Newton viscosity
of the samples increased by increasing the rate of stevia, while the immediate
and delayed disintegration modulus decreased by increasing the rate of stevia.
The results indicated that in addition to reducing the rate of calorie intake,
substituting a part of sugar with stevia in the jelly powder can cause main
changes in the rheological features of the jelly powder, reduce the elasticity
module and increase the viscosity module, and by adjusting the rate of sugar
substitution with stevia, it can be used as a commercial replacement in the
industry.
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