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Tablel Independent variables and their corgent
Independent variables Experimental and coded values
+1.4110-1-1.41
X, 10050 8536 0 14.64
Xz 72.6 8542512.40
“X,and %, is Stevia and Inulin replacement, respectively.

\l .
cuﬁj..am Q)j LS‘J" Loy Q- )\ JEYLR(P<'/'O) Jq‘a.};;_ s .
- 9 @Le Y
5 Obusl Gl dess A 51 VL b e a3
SR e ey Jhe e Sl Ose S5 il @
,:bwjgjs°ﬁwbloujélﬁwpvajg@ .
sls cod sl esly Ol Y Jsus > Design Expert

Cjb Q.}ﬁ JAT)\S ol QL.ZJ u':')‘f f.l& C,...J.;.Jﬁ )\J JM

N ) . . d‘ﬁJ;):"li L;LAJJ..AY’J}.\?- 33 el oals OLES &Lﬁ)b da“jx.s
25 gl p Jates gl ize 230 ot L _ . _
Mlijjgm.uj ‘uﬁf”m [S5%] LS\J" RSM Lf;j) L}S [
J\‘J‘_;'\M g_J}.} )‘JJLA 9 g_Jj.) aj.la_; V’Jj‘ QLA) cd"..ﬁ..ﬂ gdb)}\
Table 2 Regression coefficients for the response surfaacdeino

Term Specific ~ Viscosity Overrun Hardness First Melting
Gravity Drop  Content
Intercept 1.06 2475.83 46.17 22.41 21.93 75.58

X1 -0.012 -812.27 594 11.56 6.32  -24.65
X, 0.0219 -94.71 1.40 3.33 -0.56 -7.35
X1 2.81x10° -135.6  -4.65 - - 9.79
X2 -0.010 287.15  -3.40 - - -1.04
X1 0.0005 -15 1 - - 3.25

*Stars in the same column indicate significant déffees (P < 0.01).

Table 3 Analysis of variance for the predicted responséasermodels

Dependent Model Pure error Total Lack of fit R*(%)
Variable
Specific Gravity degrees of freedom 5 5 13 3 91.2
sum of squares  5.675x1C° 2.615x10"  6.22x10° 2.853x10"

ValueP 0.0005 0.2607

Viscosity sum of squares  6.145x16  1.205x10  6.456x16 1.911x16 95.17
ValueP <0.0001 0.1608

Overrun sum of squares 530.27 34.83 649.43 84.32 81.65
ValueP 0.0081 0.0837

Hardness sum of squares 1158.68 59.21 1347.2 129.32 86.01
ValueP <0.0001 0.2638

Melting Content sum of squares 6044.43 113.21 6487.09 329.45 93.18
ValueP 0.0002 0.0609

First Drop sum of squares 321.6 16 426.9 89.29 75.3
ValueP 0.0005 0.056
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Fig 1 Response Surface for the effect of replacing

Stevia and Inulin on Specific Gravity.
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Fig 3 Response Surface for the effect of replacing

Stevia and Inulin on Overrun (%).
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Fig 2 Response Surface for the effect of replacing

Stevia and Inulin on Viscosity (cP).
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Fig 4 Response Surface for the effect of replacing

Stevia and Inulin on Hardness (N).
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Fig 5 Response Surface for the effect of replacing

Stevia and Inulin on Melting Content (%).
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Table 4 Predicted content of dependent variables of opgthizxperimented sample

Sample Viscosity Overrun Hardness (N) Melting First Drop
(cP) (%) Content (%) (Min)
Predicted 2736.94 43.6% 21.83 85 200

Experimented 2841+ 2058 44.66t 1.200 205+ 1.44  77.33F 1.8 20.33 0.33
“Similar letters in the same column indicate indigant differences (P < 0.05).

Table 5 Chemical composition and energy content of coratnal optimized dietetic ice cream

Sample Dry Matter(%) Fat Protein Ash Moisture Carbohydrate( Energy
%) (%) (%) (%) %) (kCal)
Control ice cream 38.09 10 3.65 0.82 61.91 23.62 199.08
Dietetic ice cream 32.07 3.7 4.9 0.88 67.13 22.59 143.22
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Table 6 Sensory evaluation of control and dietetic ice grea

Sample Colour Texture Hardness  Flavour  Crystalline Mouth Coldness  Melting Total
intensity coating intensity rate acceptance
Control 4.7+ 0.15" 4.5t 022 45t 026 4.6t 027 48+ 013 46+ 016 48+ 013 49k 01 47%0.158

Dietetic 5 4.6 0.16 4.6% 0.16 4.4% 022 36t 026 46% 0.16 4t 021 4.7 0.1 4.66F 0.2

* Different letters in the same column indicatersigant differences (P < 0.05).
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Effect of stevia and inulin on the structure, physicochemical and
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In this research, stevia and inulin was used aarsagd fat replacer in dietetic ice cream formolati
respectively. Ice cream formulation with stevial@%) and inulin (0-85%) was optimizedusing
Response Surface Methodology.Dependent variabtésded specific gravity (SG), viscosity, overrun,
first drop and melting. The results showed that %8 converse relation with replacing stevia and
positive correlation with replacing inulin. Viscoswas decreased by increasing substitution ofistey

to 100%, while increasing replacement of sucrosth stevia led to increase overrun. All levels of
substitution of stevia and inulin led to signifitancrease of hardness. The lowest melting rate was
observed in sample containing 100% stevia and saogaitaining 0% inulin. Optimum content of stevia
and inulin was determined 42% and 62.9% respegtiielDietetic ice cream. In sensory evaluatiorre¢he
was no significant difference in total acceptaneénMeen diet and control sample that contained 15%
sugar and 10% fat (P>0.05) but dietetic ice cread lower score for intensity of crystalline and
coldness. The calorie of diet ice cream was 28%ftdivan control sample.

Key Words:. Dietetic ice cream, Stevia, Inulin, Response Serfdethodology

Y Corresponding Author E-Mail Addresgramiri@gmail.com

V¢


https://fsct.modares.ac.ir/article-7-1517-fa.html
http://www.tcpdf.org

