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Table 1- Mixture composition in the soup formulated with Tragacanth gum (x1), Date pulp power (x2) and
Other compound (xs) in a three component constrained D-optimal mixture design.

Number  Tragacanth Date pulp power Other

of gum (X1): (x2): compound

0 .

sample (%) (%) (()(()/3;)).

1 15 9 89.5

2 15 0 98.5

3 05 9 90.5

4 05 6 935

5 0 0 100
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A: Tragacanth gum
10.50

89.50

2

0.00

—__Titoers 126516 (132161 -—I1327803]
& e =

10.50
B: Date pulp

Table 2-Experimental results of the assessed properties

0.00

100.00
C: Other compound

moisture

Figure 1- Contour diagram of the moisture content of the produced cakes under the influence of different
formulations

Number  Moisture  Specific  Hardness  Porosity(%) L* a b Total
of (%) volume (9) acceptance

sample (ml/g)
1 12.90¢ 1.22¢ 1500° 23.14¢% 72.49 -10.22" 52.93" 3.75¢
2 15.4582 1.46° 735 33.54%¢ 802 -10.89' 76.122 4.32°
3 11.80" 1.169 1705° 32.2% 75.9¢ -9.9¢ 68.29¢ 3.78¢
4 12.60¢ 1.25¢ 1320 34.69° 75.9¢ -5.81%¢ 63.27f 3.9«
5 13.10¢ 1.31° 11329 23.07¢f 78.58P -9.15° 70.17° 5@
6 10.66' 1.14" 18982 27.07% 72.058 -7.67¢ 63.59f 3.8%
7 12.39f 1.24¢ 1027 40.02? 78.15° -7.494 65.47¢ 4.33°
8 12.009 1.19f 1608° 21.74f 71" -5.8° 664 4°
9 14.00° 1.27¢ 1120" 32.01%¢ 73.14¢ -5.84¢ 60.45¢ 3.99°
10 12.109 1.20° 1515¢ 21.741 70.96"  -3.65°  66.09° 4

Numbers with different letters in each column imply significant differences in the 5% level of probability.
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B: Date pulp o otercomn

Specific volume

Figure 2- Contour diagram of the specific volume of the produced cakes under the influence of different
formulations
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A: Tragacanth gum
10,50

89.50 0.00

2

s 1339 16 Era 563761

10.50 0.00 100.00
B: Date pulp fiber C: Other compound

Hardness

Figure 3- Contour diagram of the hardness of the produced cakes under the influence of different
formulations
Table 3- Designed equation models for dependent variable.

Number R2- cv
Dependent variable Equation R? .
adj
1 Moisture (%) y=+ 26.33 X1+10.57 X»+ 13.16 X3 0.901 0.88 3.86

Specific volume y= +19.48 X1+1.44 X2+1.25 X3

2 (mifg) +23.05X1X5 — 21.55X1 X3 +0. 28 X»X3 0.938  0.900 2.54
y=+26715 X;+2135 X,+1131 X3 —
33808X1 X2 — 33019X1 X5 — 645X, X3+
3 Hardness (g) 9258X XX 0.995  0.991 2.63
Porosity (%) y=-1573X1+28.55 X,+22.73 X3 + 1855
4 X1 X2 +1952X1 X3 — 7.00 X2X3 0.760 0.615 12.17
y=-737X1+73.89 X,+78.64 X3 + 933
5 L* X1 X2 4961 X1 X3 —20.66 X2X3 0.990 0.984 0.57
y=+208.86X1-11.12 X»-9.27 X3 — 248.28
6 a* XXz — 266.16X1X3 +24.45 X5X3 0.946  0.913 -8.18
y=-604.68X,+73.89 X,+78.64 X3 + 933
7 b* X1 X2 4961 X1 X3 —20.66 X2X3 0.911 0.855 4.09
Total acceptance y=-9.20X;+3.74 X>+5.00 X3 +15.18
8 XXz +11.32X31X3 — 1.02 X2X3 0.955 0.928 2.78
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Porosity

Figure 4- Contour diagram of the porosity of the produced cakes under the influence of different
formulations
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Figure 5- Contour diagram a) L* index, b) a* and c) b* index of the produced cakes under the influence
of different formulations

238



\i'iﬁi Y 6,93 AN AJLQ.."G

C)b;_‘ &‘.'\.'9 GL&}r}-\&M

Sl dhe o e po> ax)y Sl Jbo &5 58
ﬂb A 3 0m IS pdy 5l bl slaesls 551
23 o Cpo g ol by o dslas S il b 2 dlE
)‘j-f@ubww‘@uCM‘OM@J)}TY’J}JQ-
at ot b Js [ s Y] sl cilee i
(V'\i) ub&w;&m 4(\"\\/) db&mﬁ) L;omy‘
Ll &‘)ﬁ\«iﬂlﬁut«h& Sheslanal Wis gy andls Oly &5

Lev o] Sy 3laS 53 398 o e

S Sy 2 OgmV e pg AT
SES Py Ol anS 5 il o8 015 QLS Y s
Sls 5 ($25581 BB &gl 4 Glate 5 5 4 L5 s
L{‘«s;ﬁuf-dwﬁﬁwﬁﬁjlg'@ﬁpm):\/o
Al o Mﬁ‘\j\ﬁs'@wwﬁ /0 ol &gl
sl Ko ool 4 .oll Solssme sl L=
o g IS oy 31 sl Lo U 350 51,8 s
S gwada i pl pl s 8 (U JKS) sl Rals )
oatie S (b 5l g had e ckzils S Tl )

A: Tragacanth gum

10,50
89.50 0.00
o 2
410675

2
a
10.50
B: Date pulp

100.00
C: Other compound

Total acceptance

Figure 6- Contour diagram of the overall acceptanc

e of the produced cakes under the influence of

different formulations

Sy L3 ANAS 50 /Y0 /A LS S a sl ple s L
Comes 3l Olabl jskes 4y a5 S Lol 1/A0L o gllas
S ) o WP JY-WRN P T
0Pl 5 M sdome a8 b 51 g0 53 ol en
O3 Al 3 )ss ag Jsa b b ool 51 LS ) O
JOE

S

2SI DU bl KS O g g0 pldig -V Y

&l 4l
o S OV e b sk 4 Rk opl 5o
iy e ged 2l s b o el (35S 36
(Jie o e Sl oS a3 il S s S
sl o3yl £ Jyd 55 Of 5l Jol 2l 5 e b

Table 4- Optimized conditions.

Tragacanth Fibre Other Moisture Specific Hardness Porosity L* a b” Total
gum compound (%) volume (9) (%) acceptance
(%) (%) (%) (ml/g)

0.9 0.25 98.85 14.23 1.38 761.85 38.70 8344 -10.93 76.30 4.62
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Celiac disease is caused by the consumption of gluten in genetically
predisposed individuals, and the only effective treatment is adherence
to a lifelong gluten-free diet. This study aimed to optimize the
formulation of a sponge cake based on rice flour with the addition of
tragacanth gum and date pomace. The effects of two concentrations
of tragacanth gum (0 to 1.5 percent) and date pomace powder in the
range of 0 to 9 percent were investigated using a mixed statistical
design on parameters such as moisture, specific volume, porosity,
hardness, color indicators, and sensory characteristics of the rice cake.
Results showed that all tested characteristics of the cake were
influenced by the mixture components (P<0.05). Increasing
tragacanth gum led to higher moisture content, porosity, L* and b*
index, while hardness, a* index, and overall acceptance decreased. In
a manner that maximizes moisture content, the sample containing
1.5% of tragacanth gum and no date pomace powder retains the
highest amount of moisture. This sample has 49.93% more moisture
than the sample containing 9% date pomace powder. Increasing date
pomace powder decreased moisture, specific volume, L* and b*
index, and overall acceptance, but increased hardness, porosity, and
a* index. The optimal formulation included 0.9% tragacanth gum,
0.25% date pomace powder, and 98.85% other ingredients, achieving
a desirability of 0.854.
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