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Table 1 The treatments tested in this study

Percent of Percent of Percent of guar gum
. . . Percent of xanthan gum
Treatments rice chickpea Based on the weight of .
Flour Flour flour Based on the weight of flour

T1 0 100 0.3 0

T2 25 75 0.3 0

T3 50 50 0.3 0

T4 75 25 0.3 0

T5 100 0 0.3 0

T6 50 50 0.15 0.15

T7 0 100 0 0.3

T8 25 75 0 0.3

T9 50 50 0 0.3

T10 75 25 0 0.3

T11 100 0 0 0.3

T12 0 0 0 0
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Table 2 pH changes Results of gluten-free sponge cakes made with different percentages of chickpea

and rice flour containing guar and xanthan gum and control during storage'

Treatments Formulation First day Seventh day Fourteenth day
Tl 100% chickpea+0.3% guar 7.32+0.050"* 6.990+0.060™ 6.690+0.050%
T2 75%chickpea+25%rice+0.3% guar  7.53+0.050°% 7.20+0.050%® 6.88+0.050 "
T3 50%chickpea+50%rice+0.3% guar  7.73+0.060* 7.38+0.060°® 7.06+0.050
T4 25%chickpea+75%rice+0.3% guar  7.93+0.060°** 7.57+0.060°° 7.26+0.050%¢
T5 100% rice+0.3% guar 7.96+0.110** 7.75+0.050"® 7.44+0.060*
T6 > O%C;l:lzlﬁga:;g;f’aﬁﬁzg‘ls P 7340.060% 7.34:0.060°® 6.99:£0.050%
T7 100% chickpea+0.3%xanthan 7.34+0.050** 7.04£0.050°™® 6.72+0.050"¢
T8 75%chikpea+5%rice+0.3%xanthan  7.53+0.060°* 7.17+0.050°3 6.88+0.060°
T9 50%chickpea+50%rice+0.3 xanthan  7.74+0.060°* 7.36+0.050°% 7.0440.050%°

T10 25%chickpea+75%rice+0.3 xanthan ~ 7.93+0.050°* 7.55+0.060" 7.24+0.050°¢
TI11 100%rice+0.3% xanthan 7.99+0.140* 7.74+0.060" 7.41£0.060°¢
T12 100% wheat(control) 6.30+£0.050%* 6.18+0.060%* 6.25+0.060™

" The results are shown as mean + SD.

*h. showed significant differences in each column (p<0.05)
A-C. showed significant differences in each row (p<0.05)
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Table 3 Moistur content changes Results of gluten-free sponge cakes made with different percentages
of chickpea and rice flour containing guar and xanthan gum and control during storage'

Tre

atm Formulation First day Seventh day Fourteenth day
ents

Tl 100% chickpea+0.3% guar 20.220+0.050"* 18.640+0.060™ 17.020+0.050™
T2 75%chickpea+25%rice+0.3% guar 18.730+0.060* 17.320+0.050® 15.830+0.050°C
T3 50%chickpea+50%rice+0.3% guar 17.110£0.060™ 15.830+0.060°® 14.550+0.060°C
T4 25%chickpea+75%rice+0.3% guar 15.680+0.050%* 14.490+0.060™ 13.300+0.050™
T5 100% rice+0.3% guar 15.360+0.050™ 14.240+0.060%° 13.090+0.050%°
T6  50%chickpea+50%rice+0.15% guar+0.15%xanthan  17.230+0.050°™ 15.910+0.050% 14.580:£0.060°C
T7 100% chickpea+0.3%xanthan 20.880+0.060%* 19.250+0.060%® 17.600+0.050%C
T8 75%chikpea+5%rice+0.3%xanthan 18.840+0.050° 17.350+0.060® 15.770+0.060°°
T9 50%chickpea+50%rice+0.3 xanthan 17.350+0.060°* 15.960+0.050°® 14.570+0.050°C
T10 25%chickpea+75%rice+0.3 xanthan 15.730+0.050% 14.520+0.050™ 13.290+0.050™
T11 100%rice+0.3% xanthan 15.440+0.050™ 14.270+0.050%° 13.120+0.060%°
TI2 100% wheat(control) 18.100£0.050% 16.600+0.050%® 15.000+0.050%

" The results are shown as mean + SD.

. showed significant differences in each column (p<0.05)
A€ showed significant differences in each row (p<0.05)
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Fig 1 Protein changes Results of gluten-free sponge
cake made with different percentages of chickpea
and rice flour containing guar and xanthan gum and
control on the first day maintenance

T1: Gluten — free sponge cake with 100% chickpea flour
and 0.3% guar gum, T2: Gluten — free sponge cake with
25% rice flour, 75% chickpea flour and 0.3% guar gum,
T3: Gluten — free sponge cake with 50% rice flour, 50%
chickpea flour and 0.3% guar gum, T4: Gluten — free
sponge cake with 75% rice flour,25% chickpea flour nd
0.3% guar gum, T5: Gluten — free sponge cake with
100% rice flour and 0.3% guar gum, T6: Gluten — free
sponge cake with 50% rice flour, 50% chickpea flour and
0.15% guar gum and 0.15% xanthan gum, T7: Gluten —
free sponge cake with 100% chickpea flour and 0.3%
xanthan gum, T8: Gluten — free sponge cake with 25%
rice flour, 75% chickpea flour and 0.3% xanthan gum,
T9: Gluten — free sponge cake with 50% rice flour, 50%
chickpea flour and 0.3% xanthan gum, T10: Gluten —
free sponge cake with 75% rice flour,25% chickpea flour
nd 0.3% xanthan gum, T11: Gluten — free sponge cake
with 100% rice flour and 0.3% xanthan gum, T12:
control(Sponge cake made of wheat flour without adding
gum)
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Table 4 Firmness (N) changes Results of gluten-free sponge cakes made with different percentages of
chickpea and rice flour containing guar and xanthan gum and control during' storage

Treatments

Formulation

First day

Seventh day

Fourteenth day

Tl 100% chickpea+0.3% guar

T2 75%chickpea+25%rice+0.3% guar
T3 50%chickpea+50%rice+0.3% guar
T4 25%chickpea+75%rice+0.3% guar

T5 100% rice+0.3% guar

T6 50%chickpea+50%rice+0.15%
guar+0.15%zxanthan

T7 100% chickpea+0.3%xanthan

T8 75%chikpea+5%rice+0.3%xanthan
T9 50%chickpea+50%rice+0.3 xanthan
T10 25%chickpea+75%rice+0.3 xanthan
T11 100%rice+0.3% xanthan

T12 100% wheat(control)

2.880+ 0.200 %

3.080+ 0.200%C
3.150+ 0.100%
3.180+ 0.100%C
3.220+ 0.200 %
3.130+ 0.200 %

2.300+ 0.100°¢
2.990+ 0.200%
3.110+ 0.200*
3.160+ 0.100%C
3.200+ 0.100 %
2.100+ 0.200°¢

6.690+ 0.100 %"

7.650+ 0.200 ®
8.430+ 0.100 °8
8.940+ 0.200**8
9.210+ 0.100°®
8.140+ 0.100 B

5.920+ 0.200 "8
7.040+ 0.200 28
7.950+ 0.100 °®
8.780+ 0.100 *B
9.120+ 0.100 **8
5.890+ 0.100 "8

12.780+ 0.100 ™

14.880+ 0.100 ™
15.710+ 0.100 °*
16.110+ 0.100
16.540+ 0.200 **
15.420+ 0.100 %*

12.130+ 0.100*
13.590+ 0.200 &
15.300+ 0.100 A
15.960+ 0.100 >4
16.300 0.200 A
8.100+ 0.1004

" The results are shown as mean + SD.

*J: showed significant differences in each column (p<0.05)
A€ showed significant differences in each row (p<0.05)
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Table 5 Mold and Yeast changes Results of gluten-free sponge cakes made with different percentages
of chickpea and rice flour containing guar and xanthan gum and control during storage'

Mold changes on different days

yeast changes on

Treatments Formulation (cfu/e) different days (cfu/g)
Seventh day Fou(litae;nth Seventh day Fourteenth day
Tl 100% chickpea+0.3% guar 0.000+ 0.000*® 2000+ 40*  9360.0£30.0°® 4615800+ 20000**
T2  75%chickpea+25%rice+0.3% guar 0.000+ 0.000*® 1580+ 30°  7680.0+£40.0® 3535200+ 20000
T3  50%chickpea+50%rice+0.3% guar 0.000+ 0.000 *® 800+ 30  3480.0£30.0™ 1353000+ 30000 ™
T4  25%chickpea+75%rice+0.3% guar 0.000+ 0.000 *® 410+30°*  1800.0+30.0° 700000+ 20000 £*
T5 100% rice+0.3% guar 0.000=+ 0.000*® 1190+ 30" 5160.0£30.0™ 2473200+ 30000 *
16 >0%chickpeat30%ricet0.15% 0.000 0.000 1980+ 40 8520.0-40.0" 4416000+ 20000 A
guar+ 0.15% xanthan
T7 100% chickpea+ 0.3%xanthan 0.000+ 0.000*® 1570£ 40" 6840.0+40.0® 3432200+ 30000 **
T8  75%chikpea+5%rice+ 0.3%xanthan 0.000+ 0.000** 1180+£40°*  4320.0£30.0® 2471000+ 30000 **
T9  50%chickpea+50%rice+0.3 xanthan 0.000+ 0.000** 780+ 20 2640.0£200.0" 1321000+ 30000
T10  25%chickpea+75%rice+0.3 xanthan 0.000+ 0.000 *® 390+ 30" 960.0+ 20.0*8 600000+ 20000 ™*
Ti1 100%rice+0.3% xanthan 0.000=+ 0.000 *® 200+ 30™ 600.0+ 30.0™® 400000+ 3000
T12 100% wheat(control) 0.000+ 0.000 *® 2000+ 40**  9360.0£30.0°® 4615800+ 20000**

" The results are shown as mean + SD.

* . showed significant differences in each column (p<0.05)
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Fig 2 Specific Volume(cm®) changes Results of
gluten-free sponge cake made with different
percentages of chickpea and rice flour containing
guar and xanthan gum and control on the first day
maintenance

T1: Gluten — free sponge cake with 100% chickpea flour
and 0.3% guar gum, T2: Gluten — free sponge cake with
25% rice flour, 75% chickpea flour and 0.3% guar gum,
T3: Gluten — free sponge cake with 50% rice flour,
50% chickpea flour and 0.3% guar gum, T4:
Gluten — free sponge cake with 75% rice flour,25%
chickpea flour nd 0.3% guar gum, T5: Gluten —
free sponge cake with 100% rice flour and 0.3%
guar gum, T6: Gluten — free sponge cake with 50%
rice flour, 50% chickpea flour and 0.15% guar gum
and 0.15% xanthan gum, T7: Gluten — free sponge
cake with 100% chickpea flour and 0.3% xanthan
gum, T8: Gluten — free sponge cake with 25% rice
flour, 75% chickpea flour and 0.3% xanthan gum,
T9: Gluten — free sponge cake with 50% rice flour,
50% chickpea flour and 0.3% xanthan gum, T10:
Gluten — free sponge cake with 75% rice flour,25%
chickpea flour nd 0.3% xanthan gum, T11: Gluten
— free sponge cake with 100% rice flour and 0.3%
xanthan gum, T12: control(Sponge cake made of
wheat flour without adding gum)
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Fig 4 general acceptance(score) changes results of
gluten-free sponge cake made with different
percentages of chickpea and rice flour containing
guar and xanthan gum and control on the first day
maintenance

T1: Gluten — free sponge cake with 100% chickpea flour
and 0.3% guar gum, T2: Gluten — free sponge cake with
25% rice flour, 75% chickpea flour and 0.3% guar gum,
T3: Gluten — free sponge cake with 50% rice flour, 50%
chickpea flour and 0.3% guar gum, T4: Gluten — free
sponge cake with 75% rice flour,25% chickpea flour nd
0.3% guar gum, TS: Gluten — free sponge cake with
100% rice flour and 0.3% guar gum, T6: Gluten — free
sponge cake with 50% rice flour, 50% chickpea flour and
0.15% guar gum and 0.15% xanthan gum, T7: Gluten —
free sponge cake with 100% chickpea flour and 0.3%
xanthan gum, T8: Gluten — free sponge cake with 25%
rice flour, 75% chickpea flour and 0.3% xanthan gum,
T9: Gluten — free sponge cake with 50% rice flour, 50%
chickpea flour and 0.3% xanthan gum, T10: Gluten —
free sponge cake with 75% rice flour,25% chickpea flour
nd 0.3% xanthan gum, T11: Gluten — free sponge cake
with 100% rice flour and 0.3% xanthan gum, T12:
control(Sponge cake made of wheat flour without adding
gum)
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Fig 3 Taste (score) changes results of gluten-free
sponge cake made with different percentages of
chickpea and rice flour containing guar and
xanthan gum and control on the first day
maintenance
T1: Gluten — free sponge cake with 100% chickpea flour
and 0.3% guar gum, T2: Gluten — free sponge cake with
25% rice flour, 75% chickpea flour and 0.3% guar gum,
T3: Gluten — free sponge cake with 50% rice flour, 50%
chickpea flour and 0.3% guar gum, T4: Gluten — free
sponge cake with 75% rice flour,25% chickpea flour nd
0.3% guar gum, T5: Gluten — free sponge cake with
100% rice flour and 0.3% guar gum, T6: Gluten — free
sponge cake with 50% rice flour, 50% chickpea flour and
0.15% guar gum and 0.15% xanthan gum, T7: Gluten —
free sponge cake with 100% chickpea flour and 0.3%
xanthan gum, T8: Gluten — free sponge cake with 25%
rice flour, 75% chickpea flour and 0.3% xanthan gum,
T9: Gluten — free sponge cake with 50% rice flour, 50%
chickpea flour and 0.3% xanthan gum, T10: Gluten —
free sponge cake with 75% rice flour,25% chickpea flour
nd 0.3% xanthan gum, T11: Gluten — free sponge cake
with 100% rice flour and 0.3% xanthan gum, T12:
control(Sponge cake made of wheat flour without adding

gum)
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Table 6 Staling (score) changes Results of gluten-free sponge cakes made with different percentages
of chickpea and rice flour containing guar and xanthan gum and control during’' storage

Treatments Formulation First day
S T d Fourteenth day
eventh day
Tl 100% chickpea+0.3% guar 5.000:£0.000 ** 4.400+ 0.300 *B 3.500+ 0.500 ™
T2 75%chickpea+25%rice+0.3% guar  4.900+ 0.100** 4.300+ 0.200 *>%® 3.300+ 0.200 ¢
T3 50%chickpea+50%rice+0.3% guar  4.700+ 0.300** 3.900+ 0.100 4B 2.900=+ 0.200 ¢4
T4 25%chickpea+75%rice+0.3% guar  4.400+ 0.400** 3.500+ 0.500 A8 2.500+ 0.400 >4®
T5 100% rice+0.3% guar 4.000+ 1.000** 3.000+ 0.500 4P 2.000+ 0.400 %
0, 1 0 1 o,
T6 S0%chickpeat50%ricet0.15% ) ¢4, 500 4,100 0.400 <A 3,100 0.200 ™
guar+0.15%xanthan

T7 100% chickpea+ 0.3% xanthan 5.000+ 0.000** 4.600+ 0.400 ™8 3.600+ 0.400 ¢
T8  75%chikpea+5%rice+0.3% xanthan  5.000+ 0.000** 4.300+ 0.100 *<4A 3.300+ 0.200 P
T9  50%chickpea+50%rice+0.3 xanthan ~ 4.700+ 0.300** 4.000+ 0.500 2cdeAB 3.000 0.600 *=4®

o 1 -+ o 1 | .
T10 25% Ch‘Ckizchj voricet0.3 4.500+ 0.500* 3.700+ 0.400 PedeAB 2.7004 0.300 ®<®®
T11 100%rice+0.3% xanthan 4.100+ 0.300** 3.300+ 0.200 4B 2.300= 0.400 °*¢
T12 100% wheat(control) 5.000+ 0.000** 4.800+ 0.200°® 3.700+ 0.300 ¢

" The results are shown as mean + SD.

a-e ,

A-C,

: showed significant differences in each column (p<0.05)
: showed significant differences in each row (p<0.05)
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Table 7 Determination of significant diffrance between (05/0 p<) each of independent variables with
P value and F value on the Physico-chemical, Microbiological and Sensory properties test samples

Independent variables Variables
Interaction effect(A xB) Storage time(A) sﬁg?e(()lg)
0.000* 0.000* 0.000* p value n
7.01 397.69 291.93 F ratio P

0.000* 0.000* 0.000* p value Humidity

33.34 8764.46 322.78 F ratio

0.000* 0.000* 0.000* p value Texture

167.63 703.25 75.98 F ratio

0.000* 0.000* 0.000* p Vahlle Mold

958.10 959.10 40.08 F ratio

0.031° 0.000* 0.000* p value Yeast
10406.64 10490.00 172936.23 F ratio

* No significant differences in the level of 5%
Food Science and Technology, 50(1): 160-
166.

[3] Akbari, M. R., Mohammadkhania, A.,
Fakheri, H., Zahedi, M. J., Shahbazkhani, B.,
Nouraie, M., Sotoudeh, M., Shakeri, R. and
Malekzadeh, R. (2006). Screening of the
adult population in Iran for celiac disease:
comparison of the tissue tranglutaminase
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European Journal of gastroenterology and
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Celiac disease is an autoimmune disease which caused by gastrointestinal digestion of gluten proteins
and the only way to treat it the using a gluten free diet. So the production of food without gluten with
acceptable quality for these patients is of particular importance. The objective of this study was to
produce gluten- free spong cake by using a mix of chickpea flour, rice flour, guar gum, xanthan gum.
In the study of chickpea flour and rice flour each of the five levels of 0, 25, 50, 75, 100 percent, guar
gum and xanthan each in concentrations of 0.3% by weight of flour, individually and combined in the
formulation of cake were used without gluten. Parameters of cake samples including moisture, pH,
texture, specific volume, color, mold and yeast on 1 and 7 and 14 d were measured. Sponge cakes
chickpea flour in formulations with increased moisture content, specific volume was increased protein
in the samples tested Rice flour by increasing the pH, sponge cakes without gluten tested increased
tissue stiffness. The sensory evaluation showed that among sponge cakes without gluten sample
containing 100% chickpea flour and 0.3 percent xanthan gum had higher quality features and after the
sample was selected as the best treatment.

Key words: Celiac, Chickpea flour, Gluten-free, Rice flour, Sponge cake
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