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# Response Surface Methodology
® Qiling Off Tests

! Design Expert
> Acceleration of Instability
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Factor 4 Factor 3 Factor 2 Factor 1
D:Shelf Life C: Freezing Storage B: Sugar Concentration A: Salt Concentration Run
(Month) (Day) (%) (%)
0 30 5 5 1
0 0 10 10 2
0 60 0 10 3
3 30 5 5 4
0 30 5 5 5
0 0 5 5 6
3 0 5 5 7
0 30 5 5 8
0 0 0 0 9
3 0 0 10 10
3 60 10 0 11
0 30 10 5 12
3 0 10 0 13
0 60 10 0 14
3 60 0 10 15
0 30 5 5 16
3 0 0 0 17
0 60 10 10 18

! Shear Thinning Index

% Thixotropic Index
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3 30 5 0 24
0 30 5 5 25
3 60 0 0 26
3 30 5 5 27
0 30 5 5 28
3 30 5 5 29
3 30 5 5 30
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3 30 5 10 33
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0 0 0 10 35
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Y Emulsion Stability Index
> Lack of Fit

¢ Emulsion Activity Index

® Reasonable Agreement * Adeq Precision
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! Hierarchical Clustering
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(Oiling Off%) = +34.66 + 8.51xC + 13.12xD —

7.90xCxD + 11.07xC?
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QOiling Off ESI EAI . . Viscosit
((;3)) i) (mlg ThixcRec  Thix  STI (mPa.s)y Run
18.29 4275 1.23 1.07 1.30  7.02 2188 1
11.00 8820 1.27 1.07 125  6.87 2000 2
52.44 4290 1.23 1.08 1.26  6.81 2080 3
51.22 4350 1.25 1.08 121 625 1820 4
18.29 2870 1.24 1.07 140  7.86 2320 5
19.50 8640 1.24 1.10 131  6.69 2020 6
53.66 4320 1.24 1.08 127  6.37 1648 7
18.29 4290 1.23 1.07 1.26  6.80 2263 8
14.02 5740 1.24 1.12 161  7.85 2180 9
54.27 4350 1.25 1.09 1.28  6.04 1508 10
56.40 4350 1.25 1.06 146  6.84 1390 11
17.07 4410 1.27 1.06 135  7.03 2560 12
56.10 2890 1.25 1.07 1.17  6.00 1504 13
51.22 5740 1.24 1.07 133 671 2100 14
55.49 3456 1.24 1.06 131 692 1295 15
18.29 3420 1.23 1.05 140 755 2134 16
55.79 8730 1.26 1.06 124  6.45 2244 17
52.44 4320 1.24 1.07 130  6.73 2028 18
56.10 4365 1.26 1.01 1.04 495 1128 19
54.88 3492 1.26 1.06 135  6.83 1230 20
53.66 4275 1.23 1.07 126  6.47 1900 21
51.22 4365 1.26 1.09 112 6.45 1752 22
1341 2890 1.25 1.06 131  6.77 2308 23
50.90 4335 1.25 1.08 122  6.10 1540 24
18.29 3444 1.24 1.06 126  7.34 2371 25
57.31 3468 1.25 1.04 121 6.01 1195 26
51.22 4335 1.25 1.03 124  6.33 1995 27
18.29 2890 1.25 1.06 1.26  6.93 2081 28
51.22 5720 1.23 1.05 111  6.18 1895 29
51.22 3504 1.26 1.05 1.24 590 1701 30
52.44 5760 1.24 1.06 1.08  5.68 1972 31
26.83 5800 1.25 1.10 147 7.2 2028 32
52.44 3480 1.25 1.08 123  6.37 1836 33
51.22 4305 1.24 1.08 124 658 1630 34
26.83 5740 1.24 1.07 115  6.09 1984 35
50.60 3504 1.26 1.08 131 672 1668 36
54.27 2920 1.26 1.08 120 6.21 1712 37
22.56 4305 1.24 1.07 128  6.56 2304 38
50.91 249429  1.26 1.08 121  6.18 1560 39
18.29 3456 1.24 1.07 131 695 2284 40
40.21 445271  1.25 1.07 1.27 659 1874.67 Mean
16.99 1500.00  0.01 0.02 010 056 352.24 Std. Dev.
R.Q R.Q R.Q R.L R.Q R.L R.Q Model

- 0.05 0.60 0.61 0.08  0.07 0.58 Lack of Fit

0.94 0.22 0.40 0.24 023 030 0.90 R2
0.93 0.17 0.35 0.22 017 028 0.89 Adj R?
0.91 0.07 0.25 0.14 0.05 0.22 0.87 Pred R?

c,b,cb,c? c,c2 B,B%LD o B,BED D C,D,CD,C? Significant Response

R.L: Reduced Linear, R.Q: Reduced Quadratic
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Abstract

Introduction: The egg yolks have limited shelf life, therefore they are subjected to freezing
or spray drying processes. Freezing and thawing can increase irreversible viscosity and reduce
the solubility and can affect the emulsion characteristics.

Materials and Methods: Salt and sugar each alone and in combination with each other at the
concentrations of 0, 5, and 10 percent were added to pasteurized egg yolks. The samples were
divided into two categories including frozen storage temperature at -18°C for 30 and 60 days
and refrigeration temperature. Mayonnaises produced were tested 24 hours after preparation
as a test sample at the moment of production and 3 months after preparation. The effect of
sugar, salt and low storage temperature on egg yolks concerned with frozen and refrigerated
forms in rheological properties and stability of mayonnaise were investigated and optimized
by surface response methodology.

Results: The percentage of salt on optimization was not affecting and sugar percentage at
maximum concentration in every two categories of mayonnaise tested samples was selected
as the optimized factor. Storage of egg yolk by freezing about 11 days for tested samples at
the moment of production and about 26 days for the stored mayonnaise at 3 months, had the
most desirability.

Conclusion: Pasteurized liquid egg yolk using optimized sugar concentrations and optimized
freezing storage time with the aim of increasing the shelf-life can be frozen and can improve
the rheological properties and stability of mayonnaise than prepared mayonnaise with
refrigerated and non-sugared yolk.

Keywords: Freezing, Egg Yolk, Mayonnaise, Sugar Concentration, Salt Concentration.
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