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1. Strees Relaxation

2. Residual stress

3. Peleg-Normand

4. Generalized Maxwell model
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Table 1- Sponge cake formula.

Ingredients (gr)
Carrot powder 10
Wheat flour 90
Whole egg 72
Sucrose 72
Sunflower oil 57
Dry milk 2
Whey 4
Baking powder 2
Vanilla 0.5
Water 30

&

O by Dga3l Y
)lp\p;)‘é.ﬂ Sl ol 5l 25 sl 0ge5 plosil (s
Lo ad 25 olay Dol plowil g o oslizul abo sy o
ke Ve b L s L s solid Ol s
DS A3 00 54l 5 e L Ve cs o L (P/100)
ol L oK i 8 1,5 A5 Cos bl Sl
G5 Dltie (i sad 3 oddslml IS ok e 2315eSS
L (68ams 4 S o 5l dlasl 5,5) OT L bliza
e ey Ol il 03 5y e 5 i el T D
YO e e s s Sl O3l nl s
Sleo st 5 i pla,y (e A3 HVO 5 0/0

L3S A e S SIS

S5 alay sl giledde —E-Y
Sty (s SIS s als 5o) bl gla 580 5
Sl gladis b ot 4 Olse 1 2108 sl et
(3 poess J3Sle Jbe 5 JpuSL) * 1Sy 57 5 wibe
SVl Sy asls 52) Vo a5 55 5 25 e
Slasls s sl ds 5~y sl s Jbe (ot 2

Slaesls Wlgh o 6 VL S35 L 5 oss Swwln 25 ol

1. Oven toaster, Noble, Model:KT-45XDRC

2. Texture analyzer, TA-XT Plus, Stable Micro Systems Ltd.,
Surrey, UK

3. spring

4. dashpot
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Fig 1 The effect of xanthan gum on stress relaxation test of carrot cake
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Table 2 The effect of xanthan gum on initial
force (Fy) value of carrot cake
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Fig 2 The effect of xanthan gum on relative force of carrot cake
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Table 3 Fitted parameters of the Peleg-Normand model using stress relaxation data of carrot sponge
cakes contain different levels of xanthan gum

Xanthan gum (%) K, K(s) R SE
0.0 1.87 10.22 0.998 1.80
0.25 1.89 10.93 0.998 1.68
0.50 1.92 11.82 0.999 1.84
0.75 2.01 12.01 0.998 1.87
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Table 4 Fitted parameters of the Maxwell model using stress relaxation data of carrot sponge cakes
contain different levels of xanthan gum

Xanthan gum FiN) F,N) FN) F4(N)

M(s) A(s) A5(9) R SE

(%)

0.0 3.29 5.83 4.38 11.45 11.51 2.76 59.92  0.999 0.03
0.25 3.60 3.71 4.25 10.39 0.93 4.58 32.10  0.999 0.01
0.50 3.15 2.29 2.72 8.28 31.88 0.76 4.34 0.999 0.01
0.75 1.87 2.26 2.74 6.42 0.76 422 31.29  0.999 0.01
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Carrot is a rich source of B-carotene, thiamine, riboflavin, fiber and minerals for enrichment of sponge
cake. Addition of hydrocolloids on cake formulation improved the sensory and textural properties. For
modeling xanthan gum effect on viscoelastic properties of sponge cake enriched with carrot powder,
stress relaxation test was done. In this study firstly to increase textural properties of carrot sponge
cake, xanthan gum at four levels 0. 0.25. 0.50 and 0.75 %, were added to formulation. After preparing
of cakes, stress relaxation test was done by a texture analyzer and coefficients of the Peleg-Normand
and the extended Maxwell models were calculated. The results showed that with increasing xanthan
gum, initial force and balance force values were decreased 48.69% and 43.93%, respectively. The
parameters of Peleg-Normand model include k; and k; increased with increasing in xanthan gum
percent that indicated increasing in elasticity of the cake. The cakes show solid viscoelastic behavior
and by increasing xanthan gum percent, total reduced forces (F,+F,+F;) of generalized Maxwell
model decreased that reflects the increasing the elasticity. The results of stress relaxation modeling of
experimental data by Peleg-Normand and the extended Maxwell models showed that the Maxwell
model has more efficient to evaluation of viscoelastic properties of carrot cake with xanthan gum.

Keywords: Hydrocolloid, Modeling, Sponge cake, Stress relaxation Test, Xanthan gum.
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