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Table 1 Independent variables and their levels used in Box—Behnken design.

1 Coded and %ctual Levels | Symbol Independent Factors

60 62 64 X Temperature (°C)

0 50 100 X, Homogenizer pressure
(bar)

0 2.5 5 X5 Salt Concentration (%)
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Table 2 Box-Behnken design with selected factors and their responses in the pasteurization of liquid egg

yolk.

ESI D43 G'ive

(%) Span (“’m) (Pa) X3 X2 X] Run
91.35 2.02 6.33 6.6 2.5 0 60 1
92.14 2.20 3.95 3.7 2.5 0 64 2
98.15 1.68 6.96 6.3 2.5 100 60 3
97.15 1.82 4.40 4.6 2.5 100 64 4
85.03 1.43 7.50 39 0 50 60 5
85.07 1.72 4.79 1.2 0 50 64 6
94.59 1.38 5.85 8.0 5 50 60 7
95.71 1.39 3.58 6.4 5 50 64 8
83.10 2.04 6.24 2.8 0 0 62 9
95.16 1.70 6.90 3.0 0 100 62 10
98.56 1.91 491 6.8 5 0 62 11
97.34 1.52 5.34 7.6 5 100 62 12
94.56 1.86 5.29 4.8 2.5 50 62 13
94.12 1.87 5.27 4.9 2.5 50 62 14
94.89 1.86 5.29 4.7 2.5 50 62 15
93.98 1.85 5.28 4.9 2.5 50 62 16
94.22 1.86 5.28 4.9 2.5 50 62 17

Table 3 ANOVA table showing the variables as linear, quadratic and interaction terms on each response
and regression coefficients. Y;: Elastic module at linear viscoelastic region. Y,: Volume mean diameter.
Y3: Span. Y,4: Emulsion Stability Index.

Source @
Coefficient ~ pvalue Coeflicient pvalue Coefficient pvalue Coeflicient pvalue
Mol 9 484 <00001™ 528 <00001™ 186 <00001™ %35 <00001
Linear
X, 1 111 <00001™ 124 <00001™ 0078 <00001™ 012 05191
X, 1 020 0038" 027 <00001™ 018 <00001™ 283 <00001™
X 1 224 <00001™ 072 <00001™ 0086 <00001™ 473 <00001
X2 1 014 00644 014 <00001™ 012 <00001™ -155 <00004
X5 1 032 00018™ 027 <00001™ 019 <00001™ 189 <0000L™
X$ 1 011 01421 029 <oo001™ 026 <oo001™ 271 <0000
inferaction
XX 1 030 ooms™ 0045 <00001™ 0010 01188 045 01134
XX 1 028 0004™ 011 <00001™ 0070 <00001™ 027 03112
XXy 1 015 00592 0058 <go001™ 0012 0604 332 <00001™
Lackoffit 3 01127 03329 00901 0166
Pureemor 4
Standard Deviation 013 92x10~° 0011 049
):4 09976 0999 09990 09950
AdiR 09945 09998 09977 09836
PrdR’ 09704 09997 09873 oMU
AdeqrPrecision 65503 54920 W753 D45

* Significant at 0.05
** Significant at 0.01
*#% Significant at 0.001
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Fig 3 Response surface plot showing effects of
pressure and temperature on the mean volume
diameter (D4,3) and their interaction.
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Fig 4 Response surface plot showing effects of Salt
and temperature on the mean volume diameter (D4,3)
and their interaction.
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Fig 5 Response surface plot showing effects of Salt
and pressure on the mean volume diameter (D4,3)
and their interaction.
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Fig 1 Response surface plot showing effects of
Pressure and temperature on the elastic module at
linear viscoelastic region (G'Lygr) and their interaction.
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Fig 2 Response surface plot showing effects of Salt
and temperature on the elastic module at linear
viscoelastic region (G'Lygr) and their interaction.
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Production of pasteurized liquid egg is a new technology in Iran. The main objective of egg pasteurization
is manufacture of a safe product microbiologically, but lack of control of process causes remarkable
irreparable damage to its properties such as emulsifying and it leads to financial loss, so protection of egg
quality is a basic factor during pasteurization. Egg yolk with certain pasteurization conditions was
produced and used as emulsifier for production of oil in water emulsion (30%) based on Box-Behnken
design of experiments. Rheological properties were studied using Rheometer, particle size distribution by
laser light scattering technique, and emulsion stability index according to turbidity measurement. Impact
of temperature, NaCl and pressure on studied factors were evaluated by response surface methodology,
and quadratic polynomial model was obtained for each response .To summarize, temperature increasing in
lack of salt resulted in decrease of emulsifying characteristic of yolk due to denaturation of its proteins.
NaCl retains the emulsifying of egg yolk as a result of protection against adverse effect of temperature
during pasteurization. Following this further, homogenization pressure improves the emulsifying of egg
yolk by uniformity of particle size and consistency. According to our findings, the results of available
models are useful to estimate the impact of pasteurization conditions on responses in order to increase the
quality of pasteurized liquid egg yolk.
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