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5- Consistency coefficient
6- Rotational viscometer

7 -Spindle
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1- Swelling power
2- Solubility
3- Water absorption

4 -Flow behavior index
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12- Chewiness
13- Adhesive Force

14 -Adhesiveness
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8 -TPA (Texture Profile Analysis)
9 -Hardness
10 -Cohesiveness

11- Gumminess
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Table 1: Rheological parameters of the power law model of production samples

Treatment K

n R?

Saffron corm starch

0.865

0.36 0.98
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Table 2: Rheological parameters of Herschel's exact model of production samples
Treatment wH ku ny R?
Saffron corm starch 3.570 0.035 1.120 0.85
Corn starch 2.250 0.021 1.010 0.80

(7 = oy +hky(P™H)

Table 3: Rheological parameters of Bingham model of production samples

Treatment To B R?

Saffron corm starch 2.246 0.023 0.90

Corn starch 1.940 0.025 0.94
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Figure 2- Shear stress curve against shear rate for saffron onion starch and corn starch
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Table 4- Parameters of hardness, cohesion and viscosity of dairy desserts produced
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from

saffron crom starch

Parameters Hardness 1 (N) Cohesiveness Gumminess (N)
Sample
Control 0.930896:+ 0.008* 0.60823488+0.004° | (.566222071+0.009°
Sample /5 0.707537+0.027¢ 0.603386692+0.006° 0.42700802-0.014¢
Sample 710 0.697292+0.038°¢ 0.628216022+0.013% | 0.437785125+0.014¢
Sample /13 0.76446+0.057° 0.5916706780.006° | 0.452492375+0.038
Sample 20%
0.52037+0.017¢ 0.61368826+0.005" 0.319298406+0.008¢

Different letters in each column show the statically significant differences (P<0.05)
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Table 5- Chewing parameters, Adhesive Force of dairy desserts produced from saffron ~
crom starch

Parameters Adhesive Force (N) Chewiness (Nmm)
Sample
Control
0.322501187+0.012° | 7.241234855+0.159°
Sample 5%
0.202257435£0.010° | 5.388023488+0.316"
le 10°
Sample 10% 0.217796049+0.033¢ | 5.570080752:£0.182°
le 15°
Sample 15% 0.232646156+0.038" | 5.760257134+0.505
Sample 20%
0.109280359+0.003¢ | 3.897107476+0.116°

Different letters in each column show the statically significant differences (P<0.05)
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Figure 4- syneresis of desserts produced from saffron onion starch
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Table 6- Colorimetric parameters of desserts produced from saffron onion starch

Treatment *b *a *L
Control 12.44+0.014° -3.44+0.044* 90.85+0.074*
Sample 5% 11.92+0.016° -3.40+0.038° 90.62+0.079°
Sample 10% 12.14+0.0334 -3.35+0.037° 90.27+0.096°
Sample 15% 12.36+0.021¢ -3.40+0.044° 90.4+0.1014
Sample 20% 12.986+0.009° -2.883+0.0044 90.52+0.032°¢

Different letters in each column show the statically significant differences (P<0.05)
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Figure 5- Sensory evaluation of dairy desserts with different percentages of saffron onion starch
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Starch is the most important source of stored energy in plants, which is abundantly
found in cereal grains and tuberous plants. Due to the improvement of textural
characteristics and rheological properties, it can be used to adjust the consistency of
dairy food products. Saffron corms have a significant amount of starch and large
quantities of saffron seeds are produced in the country every year. The purpose of this
research is to prepare a dairy dessert with different percentages of saffron corm starch
replaced with corn starch and to investigate the physical and rheological properties
as well as the possibility of using saffron corm starch in dairy dessert formulation.
First, the extraction of saffron corm starch was done with the help of water and
centrifuge, and the tests of paste transparency, minimum gelling concentration,
swelling power, solubility, water absorption and determining the flow behavior of the
samples were done using common models of power law, Herschel model. Buckley
and Bingham model were used to fit shear stress data on shear degree. Then, 5 dairy
dessert samples were prepared with 0 (control), 5, 10, 15 and 20% of saffron corm
starch replaced with corn starch and the texture, wateriness, color and sensory
evaluation of the desserts were investigated. The fitting of the models showed that
among the existing models, only the power law model expresses the flow behavior of
the samples well. The consistency coefficient of the samples, K, varied from 0.865 to
0.557 and the flow behavior index number for saffron corm starch was 0.36. Apparent
viscosity also decreased with increasing shear rate. The texture evaluation results of
the desserts also showed that the stickiness, stickiness, gummy property, and hardness
of the dessert decreased with the increase in the concentration of starch replacement,
and the consistency of the samples did not change significantly, and the increase in
saffron corm starch resulted in a soft texture. With the increase in the percentage of
saffron corm starch, watering and brightness (L*) also decreased, and the analysis of
sensory properties showed that the level of satisfaction with color, smell, texture,
taste, and overall acceptability decreased. According to the findings of the present
study, saffron corm starch suspension is one of pseudoplastic non-Newtonian fluids,
and saffron corm starch sample is very suitable for use in formulations that require
less viscous texture or more favorable mouthfeel. It was possible to produce a dairy
dessert using saffron corm starch and it has a more suitable softness than the dessert
made from corn starch, but it received less points in terms of colorimetry and overall
acceptability.

172


mailto:z.abdimoghadam1@gmail.com

