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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
Ccv 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 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

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

-
source Sum of df F Sum of £ F Sum of £ F
squarces squarces squarces
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
2 - - - 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 49.37 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 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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Fig 1 Response surface diagram of the effect processing parameters of on bulk density. A: Oleaster Flour and
Feed Moisture, B: Oleaster Flour and Screw speed, C: Feed Moisture and Screw speed.

5 el 5 (YY) OLGs 5 Potter Loy glis P ZIT I VUi PSP VOV S =i Ie o IR Jp- VS VR L W
55 fuSl Jgazen 5 osme 535 Hl i 4 (YY) O wnlld 5 s 4 Sl 5 8 Jlall 055 STl
L SIS S sy s JW, dlis-os Ol 038 spdome L Klg o Jlasl cpl 5 S 15, Ol L
als p fse ol gla,pSU 5l b, Ol VY 5 4] e [3] 25 wp J& R e (e

v


http://dx.doi.org/10.52547/fsct.17.106.33
https://fsct.modares.ac.ir/article-7-32436-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-08 ]

[ DOI: 10.52547/fsct.17.106.33 ]

:jﬁ\m»oﬂjdgﬁﬁs&l.é;ﬁ) By

O 5 Ghgd (g 50

plas 3y s gme bl B 51 e (sl s 4z
Cosb o 51 Bl Lals s e g 40 b el
R Sasbs e Ols 5 Gule S ek
LD</00) Wngs Hls pms ol 35 2uS| O peames e
(=) Casby do ot 351 Jline I S35
e Ol comin 351 Ol (Rl L o o aalie
ol Bl Al i kS il el 5 St Y g
51 & ot 351 53 b i e & KIS el
ROV NATGIVR RS-V L S VIRV OO B PGSO ¢J\;§ 5 oyl
3 A Ol Al el OsnldN) als el g
Ggas Sl 5 sl s ool 53 o5 SO A6
s Potter Lus olis mb [Wosd o 5 oo
03 &S pshilea VY Jowd sds 508 (YY) OLa
Ol easby Ol SRl L 358 onsdalie (=) S5
S IG5 (P/00) I e 03 5

Ca.él.: (p<'/' O) J:.Als ‘QJJ)LA

12,25 QXSS
SRS RS
SIS SRR
SRR
SRR SESSSRSEKSSANKE
“\“““‘$““‘$“$‘\ RS
8.5 LSS RRIEK

SRS

4.75

Hardness (n)

20.00

16.00 10.00

Moisture (%) "% 750" Angustifolia flour (%

12.00 5.00

Hardness (n)

15.00

) Screw (rpm)

Dol Y pame anlls (usby 1B L L s e
Sl el abaise glos S o b, Al sl
[V YTl o 5l anadls 5 asl JralS Gud asYs
W3l EalS e 03,505 B O3)le o e 515 L
Ly o VU o 60 aauly @)Lp 3 (T E I
Sl 5 B Jl s o508 (6 an Sy SRalS el
ls a8 4 e Llg S 8 e wezll
El S e Sl ssd e ap nuST glas sl b
S a5 oS Ll Ol 5 g5 s g
6 oS S5 sl Shs i 5 oSkl
X\ oLes 5 Alam @B L Jol ms Y] el

o] culs cilae
oy Olon (B il (sla ine 6 Y=Y

>
dls 558 Gl a3 e S (AN (e
Ol 2l fl g8 dindy Ol 4 8 AL (0 450
@ dsdr s S b oles [4] il min 5 e

6‘ 4.1.&.7- .L.;_- JJ\A ol o 63l OLES (Y) J“"L’)‘ﬁ J:M.J

7777
IIIIIIII 77
IIIIIIIIIIIIIIAVIIIII;;I 7777

7/
77/
7/

5.5

180.00 20.00

150.00 16.00

135.00 14.00 Moisture (%)

120.00 12.00

Fig 2 Response surface diagram of the effect processing parameters of on Hardness. A: Oleaster Flour and Feed

Moisture, B: Feed Moisture and Screw speed.
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Investigate the qualitative characteristics of extruded snack
containing Oleaster powder
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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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