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Table 1 Experimental values designed in response surface methodology

Treatment Block vacuum drying Time (h)

sodium chloride (%)

Deep fat frying time (S)
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Fig 1 Process flowchart
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Table 2 The independent quantity variables and their levels used for design

Factor Levels

Xi 1 0 1

Vacuum drying time (X1)(h) 1 2 3
NaCl Concentration (X2) (%) 3 5 90
Frying time (X3)(S) 40 80 120

Table 3 The independent quality variables and their levels used for design

Xi

Block

Blanching (X0) 1
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Fig 2 The 3D response surface plots of Moisture Content affected by Drying time (X1, h) and Frying time
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Fig 3 The 3D response suface plots of Moisture Content affected by Drying time (X1, h) and NaCl concentration
(X2, %)
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Fig 4 The 3D response suface plots of Oil Content affected by Drying time (X1. h) and Frying time (X3, S)
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Fig 5 The 3D response suface plots oil content affected by Drying time (X1, h) and NaCl concentration (X2. %)
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Fig 7 The 3D response suface plots shrinkage affected by Drying time (X1, h) and NaCl concentration (X2. %)
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Fig 6 The 3D response suface plots of shrinkage affected by Drying time (X1. h) and Frying time (X3. S)
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Table 4 Comparison of the control sample and the optimum sample

Results Moisture Oil content shrinkage Appearance AE
content density
Optimum Sample 5+700 1+700 1+ 000 3+200 5+ 000
blank sample 6+370 3+£706 1+ 037 3+ 921 -
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Table 5 Modeling of responses by response surface methodology

Response Formula R* R” (adjusted)
Moisture content Y =10.8922 — 0.436833 X, — 1.5749 X; — 0.11625 X, —  0.9670 0.9552
u 0.0393 X; + 0.00704375 X, X;
Oil content Y =2.61943 — 0.119417 X, — 0.4011 X;- 0.03305 X+ 0.9861 0.9824
0.006495 X,
Y =-2.47845+ 0.381574X, + 1.36976 X,+ 0.226997 X, +
shrinkage 0.104102 X5 — 0.105941 X,> — 0.00303125 X, X; + 0.9977 0.9961
0.0310147 X,* — 0.000362776 X3*
Appearance densd Y =1.12239 — 0.0174583 X,- 0.0247 X;- 0.00465 X, —  0.9480 0.9294
ppearance density 2.25 X5 - 0.00025 X, Xs
AE Y =-7.27095+7.89525 Xo + 7.1949 X, + LI3455 X, + ) o0 0.9234

0.13333 X;

Xo: Blanching, X;: Vacuum drying time, X,: NaCl Concentration, X;: Frying time
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Understanding the relation between different variables affecting deep-fat frying before and during the
frying process through the modelling, could be used to set up the optimal conditions for controlling the
process that results in improvement of the quality of final fried product. In the present study, the
Response Surface Methodology (RSM) and Central Composite Design (CCD) was employed in order
to investigate the effects of independent variables including blanching and soaking in different
concentration (3, 5 and 7%) of sodium chloride solution as well as vacuum drying (1, 2 and 3 hours)
prior to deep-fat-frying and also the effect of frying duration (40, 80 and 120 s) on oil uptake and
quality features of deep-fried eggplant. The equations achieved through the examinations revealed that
independent variables had significant effect (P < 0.05) on the parameters. Among the studied
parameters, vacuum drying was found as the most efficient variable. Moreover, blanching had a
significant effect (P < 0.05) on all of the treatments. Although it reduced the oil uptake, caused adverse
effects on the quality of the final product such as increasing of shrinkage and colour changes. In
conclusion, the optimization of variables showed that samples soaked in 3% sodium chloride solution,
dried for 2 hours, and fried for 40 s had the least oil content (1.70 g/1 g of dry matter without oil),
moisture content (5.70 g/1 g of dry matter without oil), percentage of shrinkage (32%) and colour
changes (AE = 25) in comparison with the control sample.
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