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Table 1 Analysis of variance of the effect of salt concentration and drying temperature on protein isolate

solubility
Source Sum of Squares df Mean Square F Sig.
Corrected Model 8 9.004 5.489 0.000
Intercept 1032.036 1 1032.036 629.089 0.000
Salt * temperature 7.312 4 1.828 1.114 0.353
salt 32.610 2 16.305 9.939 0.000
Temperature 32.112 2 16.056 9.787 0.000
Error 206.706 126 1.641
Total 1310.777 135
Corrected Total 278.741 134
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Fig 1 The effect of salt concentration (a) and drying temperature (b) on protein isolate solubility. Values are
presented as mean.
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Table 2 Analysis of variance of the effect of salt concentration and drying temperature on foam stability
of protein isolate

Source Sum of Squares df Mean Square F Sig.
Corrected Model 8 125.985 7.331 0.000
Intercept 8337.080 1 8337.080 485.132 0.000
Salt * temperature 51.215 4 12.804 0.745 0.574
salt 133.919 2 66.960 3.896 0.039
Temperature 624.760 2 312.380 18.177 0.000
Error 309.333 18 17.185
Total 13340.000 27
Corrected Total 1317.215 26
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Fig 2 The effect of salt concentration (a) and drying temperature (b) on protein isolate foam stability. Values are
presented as mean.
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Table 3 Analysis of variance of the effect salt concentration and drying temperature on emulsion stability
of protein isolate

Source Sum of Squares df Mean Square F Sig.
Corrected Model 8 213.792 1.059 0.432
Intercept 115590.908 1 115590.908 572.836 0.000
Salt * temperature 439.540 4 109.885 0.545 0.705
salt 114.949 2 57.475 0.285 0.755
Temperature 913.476 2 456.738 2.263 0.133
Error 3632.167 18 201.787
Total 200185.464 27
Corrected Total 5342.504 26
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Fig 3 The effect of salt concentration (a) and drying temperature (b) on protein isolate emulsion stability.Values are
presented as mean.
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Table 4 Analysis of variance of the effect of salt concentration and drying temperature on water holding
capacity of protein isolate

Source Sum of Squares df Mean Square F Sig.
Corrected Model 8 1.340 3.771 0.009
Intercept 300.519 1 300.519 845.511 0.000
Salt * temperature 0.653 4 0.163 0.459 0.765
salt 7.617 2 3.809 10.716 0.001
Temperature 1.677 2 0.838 2.359 0.123
Error 6.398 18 0.355
Total 516.579 27
Corrected Total 17.121
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Fig 4 The effect of salt concentration (a) and drying temperature(b) on protein isolate water holding capacity
(WHC). Values are presented as mean.
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Table 5 Analysis of variance of the effect of salt concentration and drying temperature on oil holding
capacity of protein isolate

Source Sum of Squares df Mean Square F Sig.
Corrected Model 8 .539 13.392 0.000
Intercept 92.340 1 92.340 2.296E3 0.000
Salt * temperature 0.484 4 0.121 3.009 0.046
salt 3.011 2 1.506 37.438 0.000
Temperature 0.440 2 0.220 5.472 0.014
Error 0.724 18 0.040
Total 159.682 27
Corrected Total 5.033 26
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Fig 5 The effect of salt concentration (a) and drying temperature (b) on protein isolate oil holding capacity (OHC).
Values are presented as mean.
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ABSTRACT

ARTICLE INFO

As the demand for new protein sources increases, research is needed to extract and
develop protein isolates with desirable functional properties. Sesame protein can
be used as a new plant protein source due to its high amino acid content. In this
study, the effect of sodium chloride salt concentration (0, 18 and 22% w / v) and
drying temperature (25, 45 and 180 °C) as two important parameters affecting the
functional properties of protein isolates extracted from sesame were investigated.
Protein solubility tests at pH 4, 5, 7, 9 and 11, foam stability and emulsion stability
at pH 11 and water holding capacity (WHC) and oil holding capacity (OHC) were
performed. The lowest protein solubility was observed at pH 5 and with increasing
pH, protein solubility increased. With increasing temperature from 45 to 180 °C at
constant salt concentration, protein solubility and foam and emulsion stability
increased and WHC and OHC decreased. An increasing in salt concentration from
18 to 22% at constant temperature caused to increase in protein solubility and
decrease in WHC and OHC. Foam and emulsion stability was lowest at 18% of
salt concentration. In general, drying temperature of 45 degrees Celsius and salt
concentration of 18% for preparation of protein isolate with maximum water and
oil holding capacity and drying temperature of 180°C and salt concentration of
22% for production of sesame protein isolate with maximum solubility, Emulsion
stability and foam stability are recommended.
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