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Table 1 Actual layout and software codes of independent variables in this research

Xanthan code (%) Inulin code (%) Trial Xanthan (%) Inulin (%) Trial
0 0 1 0.2 45 1
0 0 2 0.2 45 2
0 -1 3 0.2 20 3
-1 +1 4 0.1 70 4
+) +1 5 0.3 70 5
-1 -1 6 0.1 20 6
+1 -1 7 0.3 20 7
+1 0 8 0.3 45 8
-1 0 9 0.1 45 9
0 +1 10 0.2 70 10
0 0 11 0.2 45 11

oy g b Je (S Sl past s S 5 KL
e sl 351 pe O3l 0l (i sladde 55l e
i ool aS (P</00) 550 s e ol (5,805l Slis
Laesls Wy o5 4 bl gadde oS o35 opl Sl &l 2
s KL 55 RY) s gy palie s e 0L 1,
Solons 335 0 Ol IS Sldd & Jos Lo 0 o 8
ool ol o V] Al e 4Bl 35 Jde ol a3
ool o S slagealy 3l ol gladis ol ol
a (X2) OBl reo 5 (X1) ol sl Dle (g 5me ite Slajlesd

(Y Jsdz) s 8 85 jlansd

VAY

Cow g 47.52..‘3—“
cn wlul Jhbe s b, -\-v

C'"b* slaesls S5l
Gl gl Gho 02 4S5 g Sl el s el
S s ey e e sl el s S5 (RSMD
Ogn3l el (23l ladie S sl ki 433 8 0
coefficient ) ol x5 . o (Lack of fit) :3l, cixs
sl (P value) R* (adj) R* ,;sLs (of variation
Sy 2Ky Sl s w3 Je elal pl A s

Wb)j»)béjlﬁa}b‘ﬁéuiﬁwtﬁ L;Jm ‘LQC‘-"L,



AFXX] >\>J>'- NA 093 VY a)l.a...i

Table 2 ANOVA analysis and fitting analysis of multivariate models containing inulin (x1) and xanthan

. gum (x2)
Source Specgﬂhf;‘g /) Porosity (%) Hardness (N) Microbial shelflife  Brown Index
DF Sum of Pr>F Sum of Pr>F Sum of Pr>F Sum of oF Sum of Pr>F
squares squares squares squares squares
Mean 1 1.58 2412.40 1784.87 432.35 20863.50
Linear 2 6747 0.084 158.71 0.0856 55.86 <0.0001 0.031 0.0387 237.15 0.293
Interaction 1 0.034 09576 0.022 09777 0.004 0.9813 0.0820 0.8832 52.82 0.461
Quadratic 2 59.27 0.0314 142.66 0.0277 4,014 0.0098 0.010 0.2783 163.82 0.456
Cubic 2 1041 0.3268 39.54 0.0384 0.0062 0.9988 0.095 0.2157 85.42 0.726
Residual 3 9.40 5.07 0.75 0.053 359.78
Total 11 1.58 275841 1845.50 432.40 21762.50
L* a* b* OAA
Source DF Sum of Pr>F Sum of PIoF Sum of PioF Sum of Pr>F
squares squares squares squares
Mean 1 26880.53 2718.08 811698  <0.001 589.11
Linear 3 76.22 0.2669 8.05 26.01 5.04 0.57 1.67 0.72
Interaction 3 13.83 0.4882 342 27.05 022 0.83 4.00 0.22
Quadratic 3 52.39 0.4255 2.73 37.14 9.44 043 445 0.11
Cubic 4 2422 0.7312 0.31 91.79 6.12 0.64 0.67 0.71
Residual 3 10436 3.54 18.05 1.75
Total 17 27151.55 249.66 8155.86 55.48
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Fig 1 The effect of adding inulin and xanthan gum on

the specific volume index of cake samples
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Cake hardness

Fig 3 The effect of adding inulin and xanthan gum on
the hardness index of cake samples
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Fig 2 The effect of adding inulin and xanthan gum on
the porosity index of cake samples
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Fig 5 The effect of adding inulin and xanthan gum on

the microbial durability index of cake samples
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Nowadays due to the role of nutrition in public health, low fat food
production is one of the advantages of food industry. Therefore, the aim of
this study is the feasibility of a new product in modern baking industry using
inulin as substitute for fat in three level (20%, 45% and 70%) and using
xanthan gum as a improver three level (0.1%, 0.2% and 0.3%) in cupcake
dough formulation and evaluation of physical, microbial and sensory
characteristics in final product. The results showed significant increase in
inulin substitution level in low-fat cupcake formulation causes a significant
increase (P<0.05) in volume index (up to 45% substituting), stiffness,
browning of crust color and significant decrease in crust transparence,
redness and yellowness index as well as shelf life and sensory characteristics
in final product. Also, using xanthan gum showed significant increasing
(P<0.05) in porosity, stiffness index, ,browning of crust color, shelf life and
sensory characteristics in final product but showed significant decreasing in
volume index, crust yellowness and redness. According to the results by
response level statistical method, in the sample 45% of xanthan gum and 0.2
% of inulin were evaluated as the optimal points to be applied in the final
product.
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