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Table 1 Levels of independent variables

Code and relevant level

Independent variables ~ Symbol 1 0 1
Oleaster Flour (%) A 15 10 5
Feed Moisture (%) B 20 16 12
Screw speed (rpm) C 180 150 120
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Table 2 Chemical composition of raw materials (wb %)

Ingredient Moisture Fiber Fat Ash Protein ~ Carbohydrate
Oleaster Flour 8.5 4.72 1.31 1.96 6.92 50.6
wheat flour 12.43 1.8 0.88 0.48 8.68 -
Corn grits 12.1 1.2 2.4 0.92 9.62 -
Table 3 Results of analysis variance (ANOVA) parameters (Density, WSI and Hardness)
source Density WSI Hardness
Sum of daf F Sum of daf F Sum of daf F
squares squares squares
A 0.043 1 0.0002 107.14 1 0.0001 28.82 1 0.0017
B 0.032 1 0.0006 22.63 1 0.0059  217.25 1 0.0001
C 0.0008 1 0.4527 66.71 1 0.0001 84.45 1 0.001
AB 0.010 1 0194 - - - 38.22 1 0.006
AC 0.001 1 0.3330 - - - 6.59 1 0.0696
BC 0.00009 1 0.7953 - - - 102.32 1 0.0001
A2 0.006 1 0.0519 - - - 0.89 1 0.4712
B2 0.014 1 0.0097 - - - 24.20 1 0.0030
C2 0.003 1 0.1304 - - - 0.66 1 0.5341
Model 0.13 9 0.0005 196.48 3 0.0001 545.04 9 0.0001
Residual 0.13 10 35.94 16 15.95 10
Lack of fit 0.0006 5 0.5223 23.46 11 0.6174 12.83 5 0.0736
Pure error 0.006 5 12.48 5 3.12 5
Cor total 0.14 19 232.42 19 560.99 19
R’ 0.90 0.84 0.97
Adj-R? 0.81 0.81 0.94
(Y 9.09 5.32 2.94

A: The linear coefficient of Oleaster Flour (%), B: The linear coefficient of Feed Moisture (%), C: The linear

coefficient of Screw speed (rpm), AB: The coefficient of interaction of Oleaster Flour and Feed Moisture, AC:

The coefficient of i mteractlon of Oleaster Flour and Screw speed, BC The coefficient of interaction of Feed

Moisture and Screw speed, A”: The double effect of Oleaster Flour, B*: The double effect of Feed Moisture, C*:
The double effect of Screw speed

Table 4 Results of analysis variance (ANOVA) color parameters (L*, a” and b")
a b

o
source Sum of df F Sum of df F Sum of df F
squares squares squares
A 186.48 1 0.0001 25.01 1 0.0001 10.43 1 0.0003
B 5.70 1 0.0259 2.61 1 0.0021 11.07 1 0.0002
C 4.53 1 0.0436 2.53 1 0.0023 0.17 1 0.4974
AB - - - 2.54 1 0.0023 6.04 1 0.0020
AC - - - 0.011 1 0.7972 0.93 1 0.1343
BC - - - 1.51 1 0.0106 0.001 1 0.9442
A2 - - - 0.002 1 0.9019 6.79 1 0.0013
B2 - - - 0.78 1 0.0476 3.26 1 0.0124
C2 - - - 0.40 1 0.1391 3.3 1 0.0119
Model 196.71 3 0.0001 37.76 9 0.0001 45.86 9 0.0001
Residual 5.11 16 - 1.54 10 3.52 10
Lack of fit 7.59 11 0.8692 1.18 5 0.1082 2.06 5 0.3558
Pure error 7.52 5 0.36 5 1.46 5
Cor total 211.83 19 39.30 19 4937 19
R? 0.92 0.96 0.92
Adj-R? 0.91 0.92 0.86
CvV 1.11 3.03 5.99

A: The linear coefficient of Oleaster Flour (%), B: The linear coefficient of Feed Moisture (%), C: The linear

coefficient of Screw speed (rpm), AB: The coefficient of interaction of Oleaster Flour and Feed Moisture, AC:

The coefficient of i 1nteract10n of Oleaster Flour and Screw speed, BC The coefficient of interaction of Feed

Moisture and Screw speed, A”: The double effect of Oleaster Flour, B*: The double effect of Feed Moisture, C*:
The double effect of Screw speed
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Snack foods contain main parts of food habit among people in the world. Recently the high rate of
consumption and variety of extruded snacks is proven to increase the attention to nutritional quality
besides keeping desired acceptability of products. In this study, based on central composite design the
effect of independent variables consist of the whole Oleaster powder (5- 15%), moisture content (12-
20%), screw speed (120-180 RPM), were investigated on the physicochemical, textural and color of
extrudates based on corn- wheat grit. results showed that, Increasing Oleaster content caused an
increase in the density, hardness and solubility. Whereas, Increase screw rate and oleaster content
simultaneously leaded to a lower density. In low amount of moisture content, improvement of oleaster
content didn’t significant effect on hardness. However by boosting recent factors gradually, the
hardness of products increased dramatically. Moisture content and screw speed had absolute effect on
lightness of extrudates. Meanwhile improvement of oleaster content caused a decrease in lightness.
Optimum condition was determined to be the feed moisture content (13.87%), oleaster content (5%)
and screw speed rate (166.7 rpm).

Keywords: Snack Food, Extrusion, Corn-wheat Grit, Oleaster Flour, Fiber
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