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2- Tofu
3-Isoflavone
4 -Daidzein
5- Genistein
6 -Coumestan
7- Thiamine
8- Riboflavin
9- Niacin
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Table 1The quantities of used materials in the
formulation of free gluten cake

Raw material grams
Wheat flour 0
Rice starch 68
Okara 53.33

Oil 57
Egg 72
Whey powder 4
Milk powder 2
Sugar 72
Baking powder 1.34
Vanilla 0.5
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Table 2 The levels of independent variables in treatments of products based on rice starch and okara
Treatment DATEM (g) Carboxymethyl cellulose (g) Xanthan (g)

1 0.5 0 1.5
2 0.5 1.5 3

3 0.167 0.5 0.5
4 0.5 1.5 1.5
5 0.167 2.5 0.5
6 0.833 0.5 2.5
7 0.167 0.5 2.5
8 0.833 0.5 0.5
9 0.167 2.5 2.5
10 0.5 1.5 1.5
11 0.833 2.5 2.5
12 0.5 3 1.5
13 0.5 1.5 1.5
14 0.999 1.5 1.5
15 0.833 0.5 0.5
16 0.5 1.5 0

17 0.0005 1.5 1.5
18 0.5 1.5 1.5
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Table 3 Chemical properties of Okara and rice starch (g /100g dry weight)

carbohydrate Protein Fat Moisture Ash
Rice starch 74.4 6.59 2.69 6.07 1.12
Okara 43.4 41.3 11.7 72 3.6
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Fig 1 Textural properties, moisture, density and crust lighting changes of gluten-free cupcake in response surface
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Table 4 Coefficients of the independent variables of acquired regression models for qualitative properties
of samples

Hardness . Chewiness apparentmodulus Springiness . . Moisture
Factor cohesiveness A

@ (erm) (méeoond) () destvnes(ey)  Dasiy@ht) )
po 235277 04T -141634™ -3010” 840™ 126™ 060" 490"
Bl ®1417 007" 257043 5408™ -005™ 293" 009™ 358
% 40840 -732x10™ 236180 4307 003" 273" 9Mx10™ 460"
B3 -014® 63460° 190" 001® 820" -010° -1600™
B2 -6410” 002" 23545 27807 -016™ -002®
BI3 -005" 340
B3 -46660™ -030™ 001"
Bll 8555 -598.10" 810" -020™ oM™ 2127
p2 -293™ -50580" 9907 006* oM™ 165"
B33 013" -070" 1156 1090

081 061 081 081 090 062 053 084

Lackoffit 041 034 016 011 032 005 005 060

ns, No significant

w ek significant at 90%, 95 % and 99 % confidence level respectively

0. Constant coefficient

1. Carboxy methyl cellulose
2. Xanthan

3. DATEM
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Table 5 Validation of response surface methodology models based on qualitative features of samples

parameters Real Predicted percentage error
Hardness (g) 327+68 305.81 6.47
cohesiveness 0.72+0.035 0.61 15.44
Chewiness(g.mm) 1919.12+351.79 1500.01 21.83
Springiness(mm) 8.13+0.2 8.36 2.86
Density(g/m3) 0.64+0 0.64 0.84
Crust Lighting 41.68 39.10 4.03
Cake crumb color difference compared to 16.66 13.84 16.92

wheat
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Table 6- Physical properties and color characteristics (Crust) of optimum gluten-free sponge cake and

control
Treatment C* AE, Hue Porosity (%)
Rice (Control) 63.73+0.85" 0.00° 50.06+0.20" 16.94+3.42°
Wheat(Control) 37.78+0.82° 33.57+0.69° 22.69+0.10° 24.18+3.33"
Optimal cake 35.35+1.33 39.63+0.46" 15.82+0.07° 13.72+7.90°

Same letters in each column have no significant difference (p<0.05)
AE;. the overall color difference compared to the control cake based on Wheat flour
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Figure 2. Texture profile analysis of optimum and control samples
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Table 7 Sensory evaluation of optimum and controls samples

Treatment Color Flavor Mouth feel desirability General acceptance
Optimal cake 4.9+0.5" 4.8+0.6" 5.2+0.6" 5.1£0.5"
Rice (Control) 4.4+0.8" 4.0+0.8" 4.0+0.9° 4.240.6°
Wheat ab a a a
(Control) 4.8+1.1 4.7+0.8 5.0+0.8 4.9+0.7

Different letters indicate significant differences in the level of 5%.
Results are listed as mean + SD.
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Investigation the effects of Carboxymethyl cellulose, xanthan gum
and DATEM emulsifier on qualitative properties of gluten-free cup
cake based on rice starch and Okara using response surface
methodology
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Celiac is a gastro-intestinal autoimmune disease that comes from sensitivity to gliadin and is required
patients to follow a gluten-free diet. Due to the effect of gluten on structure of products, its elimination
can dramatically reduce qualitative properties of them. The purpose of present study was to prepare new
formulation of gluten-free cup cake using okara (side product of soybean milk) and rice starch, and also
improves its properties. For this purpose, the effects of addition of two hydrocolloids (carboxymethyl
cellulose and xanthan) in (%0-3) level and DATEM emulsifier (%0-1) on the most important qualitative
properties of product including textural properties (hardness, springiness, cohesiveness, and
adhesiveness), color, density and porosity of samples were evaluated and modeled using response surface
methodology with Design-Expert 7.0.0. The results demonstrate with increasing carboxymethyl cellulose
and DATEM, product density increase and decrease respectively. Furthermore, with increasing three
additives above average quantities, moisture content of products is increased. With decreasing the rate of
water loss, the crust lightness of samples was reduced. The High levels of hydrocolloids increased
hardness and chewiness of products. In addition, increasing the hydrocolloids of xanthan and
carboxymethyl cellulose, respectively increase and decrease textural cohesiveness of product. DATEM to
%0.5 is also effective in improving product springiness. The optimum quantities of variables with
regarding the modes, is the mixture of 1.34% xanthan, 0.16% carboxymethyl cellulose and 0.41%
DATEM. Comparisons of optimum sample with control shows the lower stalling rate of it in shelf life
than control, and also maintain textural cohesiveness for fourteen days. This property is related to
moisture maintenance of primary substances and additives used in formulation that reduce starch
retrogradation. In general, with regarding textural properties and other evaluating parameters, especially
sensorial properties, there are more similarities between optimal sample and the prepared one with wheat
flour.

Key words: gluten-free cake, rice starch, okara, xanthan, carboxymethyl cellulose
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