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Figl. Viscosity versus shear rate of yogurt samples containing different percentages of sodium caseinate as the
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Table 1- Flow behavior index, consistency coefficient, and correlation coefficient for the Power Law model of
yogurt samples containing different percentages of sodium caseinate as the wall material of encapsulated saffron

petal extract

Sample Flow behavior index Consistency coefficient R?
(Pa.s™
control 0.39 27.20 0.99
0.1 0.32 33.27 0.99
0.2 0.23 42.77 0.99
0.3 0.21 56.85 0.98

Table 2- Flow behavior index, consistency coefficient, yield stress, and correlation coefficient for the Herschel—

Bulkley model of yogurt samples containing different
encapsulated saffron petal extract

percentages of sodium caseinate as the wall material of

Sample Flow behavior index Consistency Yield stress (Pa) R?
coefficient (Pa. s ")
control 0.51 41.39 22.26 0.99
0.1 0.41 49.64 27.19 0.99
0.2 0.37 66.56 44.01 0.99
0.3 0.29 71.80 56.76 0.99

1-Flow Behavior Index, n
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Table 3-Syneresis of yogurt samples containing different percentages of sodium caseinate as the wall material of

encapsulated saffron petal extract

Sample Syneresis (%)
Control 25.59 +£0.064
0.1 24.58 +0.094B
0.2 23.30 £ 0.748
0.3 21.45+0.80¢

Different letters within the same column indicate significant differences at the 95% confidence level. Values are expressed as

mean =+ standard deviation (n = 3).
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Table 4- Hardness of yogurt samples containing different percentages of sodium caseinate as the wall material
of encapsulated saffron petal extract

Sample Hardness (N/m)

Control 1070.17 £+ 924.59¢
0.1 1151.05+ 873.21¢
0.2 9725.10 £ 567.128
0.3 22446.12 £ 776.89*

Different letters within the same column indicate significant differences at the 95% confidence level. Values are expressed as
mean =+ standard deviation (n = 3).
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Table 5- Anthocyanin content of yogurt samples containing different percentages of sodium caseinate as the
wall material of encapsulated saffron petal extract

Sample Anthocyanin (mg/100 mL)
Control Not detected

0.1 770.136 = 384

0.2 890.810 £ 244

0.3 915.240 + 804

Different letters within the same column indicate significant differences at the 95% confidence level. Values are expressed as
mean =+ standard deviation (n = 3).
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Saffron petals, as a by-product of saffron processing, are a rich source
of bioactive compounds, particularly anthocyanins; however, the high
sensitivity of these compounds to environmental conditions limits
their direct application in food products. The aim of this study was to
evaluate the rheological and textural properties of functional yogurt
enriched with sodium caseinate—microencapsulated saffron petal
extract. For this purpose, saffron petal extract was microencapsulated
using sodium caseinate at a wall-to-core ratio of 7:1 and incorporated
into yogurt at levels of 0.1, 0.2, and 0.3%. Rheological properties,
including apparent viscosity, shear stress, and flow behavior, were
investigated using the Power Law and Herschel-Bulkley models. In
addition, textural properties (hardness), syneresis, and anthocyanin
content of the samples were evaluated. The results indicated that all
samples exhibited non-Newtonian shear-thinning (pseudoplastic)
behavior. Increasing the concentration of the microencapsulated
powder significantly enhanced apparent viscosity, consistency
coefficient, and yield stress. The addition of the microencapsulated
extract improved yogurt texture by increasing hardness and
significantly reducing syneresis. Moreover, sodium caseinate—based
microencapsulation played an effective role in preserving
anthocyanins within the yogurt matrix. Overall, the use of sodium
caseinate—microencapsulated saffron petal extract can be considered
an efficient approach to improving the rheological, textural, and
functional properties of functional yogurt.
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